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PRACTICAL  PEAT  UTILIZATION. 

Address  by  J.  N.  Hoff,  President  of  the  American  Peat  Society,  at  the  joint 
meeting  of  the  American  and  Canadian  Peat  Societies  lield  in  ]\Iontreal,  Augnst 
18-20,  1913. 

The  prime  object  of  the  American  Peat  Society  is  to  further  tlie  practical 
utiliza.tion  of  peat,  humus,  or  muck  in  the  arts  and  agriculture — ^by  co-operative 
work,  by  interchange  of  ideas  among  its  own  members  and  others,  and  by  pul)- 
lication  in  its  Journal  and  discussion  at  its  meetings  of  the  various  processes  of 
utilization  in  vogue;  to  unearth  fraud,  and  point  out,  if  possible,  causes  of  failure 
in  unsuccessful  peat  enterprises,  and  possible  ways  of  success. 

Much  real  work  has  been  done,  yet  we  can  hardly  say  that  we  are  even  on  the 
threshold  of  real  success.  Ignorance,  prejudice,  obsolete  methods,  and  worse, 
have  first  to  be  cleared  away,  and,  from  the  debris,  ways  and  means  must  be 
devised  to  do  successfully  what  in  most  cases  heretofore  has  been  failure  of  the 
most  complete  order. 

The  one  great  incentive  to  success  is  profit.  Wluit  then  is  the  most  profitable 
way  to  use  peat?  Its  uses  are  various,  tlie  principal  one  being,  as  we  all  well 
know,  for  fuel,  litter,  bedding,  insulating  and  packing  material,  paper  board, 
fertilizer  filler,  or  as  a  direct  soil  improver  and.  in  tlie  form  of  peat  or  muck,  in 
place  of  a  soil  for  tlie  direct  raising  of  crops. 

In  the  millions  of  acres  in  North  America  tlicre  is  a  vast  difference  in  quality 
and  character  of  peat  deposits;  therefore,  the  initial  step  is  to  examine  and 
classify  our  deposits,  which,  coupled  with  location  of  markets  for  competing 
material,  should  determine  what  the  particular  deposit,  if  readily  marketable,  is 
best  adapted  for. 

Peat  for  fuel  sliould  be  low  in  ash,  thoroughly  decomposed,  dense,  and  high 
in  fixed  carbon  and  the  deposit  must  He  outside  the  territory  of  cheap  coal  or 
wood,  as  well  as  be  accessible  to  and  near  a  market. 


Peat  for  litter  or  allied  ])iirpose.s  iiuist  ])e  only  semi-decayed,  light,  porous. 
and  ver}^  absorbent. 

Peat  for  fertilizer  fillei-  must  be  liigli  in  actual  humus  and  nitrogen  content, 
well  supplied  with  lime,  and  be  naturally  fertile  as  indicated  by  the  natural 
growths  thereon.  Peat  or  humus  soils,  with  charactei'istics  similar  to  those 
mentioned,  are  adaptable  to  agriculture,  if  drainage  and  irrigation  is  possil)le 
and.  consuming  markets  are  reasonably  near  at  hand. 

Choose,  then  your  peat  industry  according  to  the  character  and  location  of 
your  deposit  if  you  would  attain  commercial  success. 

Undrained  tide-level  bogs  are  the  most  difficult  to  utilize  as  compared  with 
those  where  real  drainage  is  possible.  Peat  in  such  bogs  must  be  taken  out  by 
bucket  or  hydraulic  dredges,  after  which  the  various  processes  are  similar  to 
those  used  on  drained  bogs. 

We  refer  you  to  G.  H.  Condict,  Robert  Ranson,  and  R.  V.  Fulton,  of  this 
Society,  for  practical  suggestions  as  to  handling  undrained  or  tide-level  bogs. 

Bogs  suitable  for  litter  and  the  practical  side  of  the  peat-litter  business  in  all 
its  phases  have  been  a  life  study  with  our  most  helpful  Secretary,  Mr.  Julius 
Bordollo,  who  is  always  ready  to  shed  light  on  this  very  important  aiul,  in 
America,  greatly  neglected,  peat  industry. 

Peat  litter  is  five  times  as  absorbent  as  straw,  much  cheaper  to  produce,  and 
much  more  valuable  as  manure  when  spent.  We  in  the  States  import  several 
thousands  of  tons  from  Germany  and  Holland  each  year,  regardless  of  the  fact 
that  we  have  within  our  borders  peat  beds  containing  the  best  litter  obtainable. 
Tt  is  cheaper  than  cork  and  a  better  insulator.    Why  don't  we  utilize  it? 

You  Canadians  and  our  German  friends  have  brought  the  fuel  industry  to 
success  and  your  processes  should  rendei'  the  ])eat-fuel  industry  of  vast  import- 
ance in  the  near  future. 

Then  there  is  the  valuabh;  part  the  Mond  gas  producer  plays  in  the  peat-fuel 
problems.  The  Italian  plants  show  in  a  most  practical  way  that  the  whole  pro- 
cess of  preparing  peat  fuel  and  profitably  utilizing  it  can  be  accomplished  on  the 
l>og  itself  and  the  products  carried  to  market  by  wire  in  the  form  of  electricity. 

Perhaps  the  most  widely  api)lical)le  and  most  general  use  to  which  peat  of 
proper  character  can  be  put,  however,  is  as  a  fertilizer  or  directly  to  produce 
crops — agricultural  peat — which  brings  us  to  cleared  and  drained  tields. 

"Large  tracts  of  marsh  or  swamp  land  should  be  utilized  if  ])ossible  in  oi'der 
to  afford  proper  machinery  and  carry  out  the  i)r(),)ect  in  such  a  way  as  to  Itc 
economical  and  reduce  the  unit-production  cost. 

The  best  ditching  device  known  to  the  writer  for  economical  work  is  the 
ditcher  made  by  the  Buckeye  Traction  Co.,  and  anyone  cDiisidei-ing  the  drainage 


of  l)og  Iniuls  should  examine  its  ailvaiitjijjes  and  clieapuess  of  operation.  Ditclies 
4  to  f)  fe(>t  deep  and  2  to  ;{  feet  wide  at  the  to])  can  he  dug  witli  it  lor  h'ss  than 
10  cents  jx'r  linear  loot. 

Large  ditches  6  to  8  feet  deej)  and  6  feet  wide  can  hi'  duii'  almost  as  cheaply, 
oxcejit  foi'  the  achled  first  cost  of  the  largi'r  machine. 

Compared  with  an\-  other  method,  clearing  away  trees  and  stumps  is  hest 
(h>nt'  eitlier  with  clynaiiiite  or  witli  a  caterpillar  tractor,  ^vhich  will  pay  for  itself 
in  a  short  time.  The  same  tractor  will  answer  to  pull  your  hogging  machine, 
gang  i)lows  and  power  harrows,  enahiing  you  to  plow  and  harrow  20  acres  a  day. 
which  is  more  than  10  teams  of  horses  and  10  plowmen  could  accomplish  in  the 
same  space  of  time,  even  on  a  well-di-ained  hog. 

There  are  several  good  tractors  of  proper  type  now  availahle,  which  should 
make  agricultural  work  on  ])eat  lands  practically  liorscless. 

Drainage  and  cleai'ing  thus  cai'ried  on  hy  pro])er  machinery  will  cost  rn)ni 
$2')  to  $50  per  acre. 

Open  ditches  are  better  than  tile  drains  for  reasons  that  are  obvious.  In  the 
ease  of  a  heavy  downpour  of  rain  on  a  large,  tlat  surface,  tile  will  not  easily 
accommodate  itself  to  volume ;  it  is  apt  to  clog,  and  the  soft,  yielding  character 
of  peat  soil  causes  the  tile  to  dip  or  raise  and  tlius  destroy  the  drainage  levels. 

On  the  other  luind,  open  ditches  can  he  made  large,  are  easily  kept  clean,  will 
effectively  drain  in  a  short  space  of  time,  and  are  much  less  expensive.  They 
should  be  kept  as  free  as  possible  fi'om  weeds,  to  insure  good  dminage,  and 
prevent  the  spread  of  weeds  to  the  cultivated  fields. 

For  the  })roduction  of  filler  or  fei-tili/.er  on  a  drained  and  cleared  bog,  there 
is  no  better  machine  to  dig,  disintegrate,  and  spread  the  peat  than  one  designed 
on  the  principle  seen  in  James  Dobson's  peat  digger.     The  ])ro})er  use  of  his 

system  should  make  the  lillcr  [jroduction  a  successful  industry. 

The  fertilizer-filler  industry  has  not  l)ecn  more  successful  mainly  because 
the  field  work  has  not  been  attemi)ted  in  a  proper  and  comprehensive  way. 

Dewatering  i)eat  l)y  various  power  pi'csses  has  been  a  uuitter  of  much  experi- 
ment hut,  as  yet  no  marked  success  has  been  achieved.  To  attain  success,  such 
large  UKisses  of  raw  nudei'ial  must  be  handled  a1  very  low  cost  as  to  nud\e  the 
problem  a  serious  one  to  work  out  in  ])i"actice. 

The  success  in  (illcr  |)i'oduction  hinges  on  the  method  and  cost  of  dewatering, 
as  we  hav<'  to  reduce  material  containing  85  per  cent,  of  water,  or  even  more,  to 
that  containing  10  per  cent.  That  means  handling  at  least  (i  tons  of  raw  material 
to  obtain  1  ton  of  finished  product  ;  and  5  tons  of  watei-  must  be  disposed  of. 


The  most  logical  way  is  by  suii-di-yins'  on  tlio  liofj  or  vory  uenr  it. 

Oil  a  well-drained  bog  a  team  can  lian'ow  10  acres  and  j-cjulily  disintegrate, 
pulverize,  and  reduce  tlie  moisture  content  of  the  top  iiicli  from  85  per  cent,  to 
60  per  cent,  in  24  hours.  An  acre  inch  means  80  tons,  or  10  acres  800  tons,  of 
raw  material  containing  680  tons  of  water.  AVhen  reduced  to  60  per  cent,  of 
moisture,  500  tons  of  water  has  been  disi)ose(l  of  l»y  natural  means,  at  a  cost  of  a 
team  and  man  with  harrow  one  day ;  or  with  a  Dobson  digger,  one  day,  500  tons 
of  peat  containing  85  per  cent,  of  moisture  can  be  reduced  to  180  tons,  thus 
disposing  of  320  tons  of  water. 

What  other  method  will  ai)])r()xim;ifc  these  in  ehejipness?  Surely  no  |)i'ess 
can  do  it.  These  figures  are  from  experience  in  large  areas  and  under  average 
conditions  of  rainfall  in  the  operating  season,  that  is,  from  spring  to  fall. 

"When  peat  is  reduced  to  60  per  cent,  of  moisture  or  less,  it  is  fi-ial)]e.  pulvei-- 
uleiit,  and  easily  subjected  to  furtliei*  processes,  rendei'ing  ihe  comiiletion  oT  llie 
drying  process  simple  in  almost  any  approved  tyi)e  of  dryer  that  will  dissipate  8 
pounds  of  water  for  each  pound  of  coal  consumed  . 

With  coal  at  .$3  per  ton,  the  fuel  cost  of  drying  ])eat,  from  a  60  to  a  10  per 
cent,  moisture  content  will  ajvproximate  60  cents  per  ton  of  finished  product. 

Similar  methods  can  be  used  in  treating  undrainable  bogs,  by  first  pumping 
the  raw  peat  to  suitalble  drying  grounds. 

One  of  the  more  recent  uses  of  agricultural  peat  has  bt'cn  its  i)rc})aration  by 
disintegration  and  drying  for  direct  application  to  upland  soil  to  supply  the 
needed  organic  malti-r  or  humus,  in  phice  of  ])l(>wed-iinder  green  crops  or  manure. 

AVe  are  approaching  a  horseless  age.  Supplies  of  manure  are  increasingly 
difficult  to  procure;  it  is  unsanitary  for  trans])ortation  and  use,  and  requires 
many  times  more  in  volume  to  give  the  same  results  ])roduce(l  by  prepared  peat 
oi'  humus.     Here  is  a  vast  and  nlmost  unt(Hi('hcd  tield   \'nv  pe;it  utilization. 

I'rofessor  Thompson  will  tell  us  how  valuable  this  produi-t  is  in  greenhouse 
work,  in  place  of  the  old  manure-sod  soil,  so  expensive  to  make  and  so  uncertain 
in  character  and  composition.  He  can  also  tell  us  how  valuable  is  agricultural 
peat  in  place  for  the  production  of  truck  crops,  i)erliaps,  after  all,  the  most  pro- 
fitable and  lasting  branch  of  peat  utilization  foi-  steady  ])rofit  and  the  greater 
good  to  mankind,  in  the  role  of  vegetable  food  production. 


ECON():\n('  ITILIZATION  OF  OFK  PEAT  RESOURCES. 
Ai-tliur  J.  Foi'wjird,  U.A..  Scerotai-y  C'aiiatliaii  Peat  Society. 

Paper  read  at  tlio  -loiiit  Meeting  of  the  American  and  Canadian  Peat  Socie- 
ties, lield  at  Montreal.  August  18-20.  lf)13. 

The  true  aim  of  conservation  is  tlie  prevention  of  waste.  Wastoful  methods 
of  utilization  of  tlie  natural  resources  of  this  continent  have  'been  responsible  for 
enormous  losses  in  the  past.  The  destruction  of  tlie  forests  affords  a  striking 
example.  The  Indian  fired  the  forests  to  drive  game,  to  permit  growth  of  berries, 
or  sometimes  to  impede  an  enemy.  Wlien  the  white  settler  came  in  he  reduced 
the  forests  to  ashes  to  clear  the  land.  Fires  caused  hy  operation  of  railroads, 
brush-burning,  camper's  fires  and  other  causes  have  eaten  up  millions  of  dollars 
worth  of  timber  annually.  The  direct  losses  occasioned  have  been  many  times 
exceeded  by  the  indirect  injuries.  Vast  areas  have  been  rendered  treeless,  streams 
dried  up,  destructive  floods  caused,  quality  of  the  soil  deteriorated,  climate 
changed  for  the  worse  through  changes  in  rainfall  and  violence  of  winds,  causing 
damage  which  cannot  be  estimated  in  dollars. 

Even  in  tlie  attempt  to  utilize  our  forests  there  has  been  enormous  waste. 
Only  the  immediately  saleable  forest  products  have  been  salved  and  materials  of 
great  economic  value  have  be(m  left  to  rot  in  the  woods,  or  to  increase  the  danger 
of  forest  fires.  Our  rivers  and  streams  eveiy where  have  been  polluted  with  saw- 
dust and  waste  from  the  mills. 

The  mining  of  coal  has  frequently  been  so  carried  on  as  to  result  in  the 
saving  of  only  a  small  -[)ercentage  of  the  deposits.  The  bison  of  the  AVestern 
prairies  were  exterminated  for  their  skins.  The  seal  liave  been  ruthlessly 
slaughtered.  Our  fisheries  have  been  de])leted  and  greatly  injured  l)y  disregard 
of  the  necessity  to  allow  nature  opportunity  for  recoupment  and  regeneration. 

It  Avould  be  easy  to  accumulate  statistics  touching  almost  every  branch  of 
development  of  the  natural  resources  of  the  country,  to  drive  home  the  fact  that 
we  have  been  guilty  of  squandering  our  natural  wealth  with  very  small  and 
entirely  incommensurate  resulting  benefits  to  ourselves. 

A  source  of  wealth  wliicli  has  lain  latent  for  centuries  is  to  be  found  in  our 
peat  bogs. 

The  United  States,  exclusive  of  Alaska,  is  estimated  to  have  11.200  square 
miles  of  peat  bogs,  averaging  9  feet  in  depth,  and  containing  nearly  13,000,000,- 
000  tons  of  fuel  worth  at  $3.00  a  ton— $39,000,000,000. 


Canada  has  37,000  square  miles  (23,680,000  acres)  of  known  peat  l)ogs,  ])ut 
these  form  probably  but  a  small  fraction  of  the  total,  constituting  a  potential 
national  asset  of  enormous  value. 

These  bog  areas  have  been  viewed  in  the  light  of  an  obstruction  rather  tlian 
as  a  possession  of  any  value.  They  were  useless  to  the  agriculturist.  They  grew 
no  timber  of  any  value  to  the  lumberman.  They  were  in  the  way  of  road  and 
railway  builders. 

Peat  is  still  looked  upon  l)y  many  people  in  this  country  as  something  value- 
less, and  to  be  got  rid  of  in  the  easiest  way  possible.  The  method  usually 
employed  is  to  burn  off  the  surface  peat,  laying  the  hind  beneath  open  to  the 
operations  of  the  agriculturist.  In  a  recent  case  in  Ontario  on  an  appeal  from 
a  Court  of  Revision  as  to  assessment  of  peat  lands,  a  professor  in  an  agricultural 
college  is  reported  to  have  testiHed  that  the  lands  in  (juestion  were  absolutely 
wjorthless  for  agriculture  unless  the  water  was  drained  out  down  to  the  clay.  If 
the  property  was  drained  down  to  the  clay  the  peat  could  be  burned  off,  leaving 
land  suitable  for  agriculture. 

There  can  be  no  quarrel  with  the  decision  of  the  Court  lowering  the  assess- 
ment, nor  with  the  statement  as  to  drainage.  J^ut  serious  exception  can  and  ought 
to  be  taken  to  the  suggestion  of  burning  off  the  peat  to  get  rid  of  it. 

A  news  item  from  the  New  Westminster  Cohnnbian  affords  an  instance  of 
the  popular  view  of  the  matter. 

"Peat  fires  lof  greater  or  less  size  liave  burned  vioLously  in  various  sections  of 
Lulu  Island  east  of  the  No.  4  road  this  weelv.  Consequent  upon  the  drying  weather 
of  the  past  three  weeks,  the  peat  bogs  have  been  robbed  of  their  moiisture  and  the 
appMoation  of  a  nuatch  is  required  to  set  them  on  fire.  Efforts  at  fire  fighting  have 
been  slim  for  the  most  part,  as  the  fires  are  on  land  lying  idle.  The  odor  of  tht 
burning  peat  permeates  the  atmosphere  for  several   miles  around." 

Because  the  peat  'bogs  cannot  at  the  present  moment  be  turned  to  practical 
account,  it  is  assumed  that  their  destruction  is  of  no  significance. 

The  economic  results  which  can  be  obtained  through  intelligent  development 
of  our  great  peat  areas  are  however  important.  Assuming  that  a  given  area  of 
100  acres  is  covered  to  an  average  depth  of  5  feet  with  peat  adapted  to  the  manu- 
facture of  fuel,  this  would  yield  about  100,000  tons  of  fuel,  worth  at  .^>3.00  per 
ton,  $300,000.  It  would  furnish  sufficient  fuel  'to  supply  TOO  families  for  50 
years,  allowing  20  tons  per  annum  to  each  family,  or  if  burned  in  gas  producers 
would  supply  a  j)ower  plant  of  400  h.|).  with  fuel  foi-  .')()  years  of  300  ten  hour 
days  per  annum.  x\nd  if  proper  methods  weic  ohsei-ved.  thei-e  would  be  left  at 
the  close  of  the  operations,  TOO  acres  of  highly  valuable  agricultural  lands  in  place 
of  a  barren  moor  of  the  same  extent.  Large  areas  of  the  iiest  lands  in  Holland 
have  been  created  bv  i-eclaniation  of  the  moors. 


By  biu'iiiiig  off  tlie  poM  as  snurgested  it  is  truo  that  some  tVrtili/.ing  effect 
miorht  l)e  obtaiiu'd  from  deposit  of  peat  asli  on  the  clay.  But  apart  altogether 
from  any  value  the  peat  itself  may  have,  the  valuable  results  obtained  by 
meehanieal  admixtui-e  of  a  layer  of  peat  with  the  top  elay  soil,  as  practiced  so 
successfully  in  Ilollaiid  and  elsewhere  is  entirely  lost.  The  result  obtained  by 
such  method  is  the  addition  of  a  few  aeres  of  lieav\-  and  hard  working  soil  to  the 
farnung  area,  where  by  proper  treatment  soil  of  the  highest  fertility  and  physical 
qualities  would  be  secured.  The  value  of  saving  a  part  of  the  peat  to  enrich  and 
enlighten  the  heavy  underlying  clays  is  so  well  appreciated  in  Holland  and  else- 
where in  Europe  that  laws  have  been  framed  requiring  the  operators  of  fuel 
plants  to  leave  a  foot  or  more  of  peat  on  the  bottom  of  the  bog. 

Where  do  we  stand  at  the  present  time  in  rehition  to  any  extensive  develop- 
ment of  our  peat  bogs?  Have  we  not  reached  a  point  where  it  is  desirable  that 
there  should  be  some  kind  of  a  stocktaking  of  our  peat  resources,  and  of  the 
means  at  our  disposal  of  utilizing  them  to  economic  advantage? 

Leaving  out  of  the  question  for  the  time  being  the  whole  field  of  those  forms 
of  utilization  of  peat  which  are  still  largely  in  the  speculative  or  theoretical  stage, 
could  we  not  profitably  concentrate  our  energies  on  the  extension  of  those  uses 
which  have  in  this  or  other  countries  already  reached  the  stage  of  commercial 
success  ? 

The  outstanding  fact  in  relation  to  the  industry  is  that  what  is  known  as 
"Machine  made  peat  fuel,"  is  now  being  made  commercially  in  large  quantities 
in  Europe,  and  a  commencement  has  been  made  on  this  continent. 

The  high  labour  costs  in  this  country  have  stood,  and  will  continue  to  stand, 
in  the  way  of  our  adoj)tion  of  machinery  which  has  been  successfully  employed  in 
Europe.  The  development  of  more  efficient  plant  involves,  however,  purely 
mechanical  problems,  and  I  'believe  that  the  actual  demonstrations  to  be  witnessed 
by  the  Societies  during  the  course  of  these  meetings  will  convince  every  one  that 
some  progress  at  least  has  been  made  towards  their  solution. 

The  great  drawback  is  the  .shortness  of  the  working  season.  But  even  this 
handicap  has  not  prevented  successful  operation  in  Europe,  and  it  may  be 
definitely  accepted  at  the  present  time  that  no  economical  method  of  overcoming 
the  difficulty  has  yet  been  devised,  or  is  even  in  sight.  We  will  reacli  definite 
results  soonest  and  with  least  outlay  and  loss  by  facing  this  fact. 

A  further  development  which  may  be  regarded  as  having  fairly  reached  the 
(commercial  stage  is  the  application  of  peat  fuel  manufactui-ed  by  the  "Open  air" 
process  to  use  in  gas  producers  for  the  production  of  powei-.  eitliei-  witii  oi-  with- 
out recovery  of  by-products. 


The  results  obtained  at  the  government  fuel  testing  station  in  Ottawa  afford 
a  conclusive  demonstration  that  provided  a  sufficient  supply  of  peat  fuel  is  avail- 
able at  a  cost  not  to  exceed  say  $2.00  a  ton  at  the  plant,  a  very  efficient  and  cheap 
production  of  power  is  obtainable. 

At  Pontedera,  Italy,  with  the  production  and  sale  of  electric  power  from  peat 
gas  there  is  being  combined  the  manufacture  of  sulphate  of  ammonia  as  a  l\y- 
product.  This  is  a  product  for  which  the  market  is  practically  unlimited,  and 
always  increasing,  with  prices  in  the  vicinity  of  $60  to  $70  a  ton.  Some  of  our 
Canadian  bogs  are  rich  in  nitrogen  and  apparentl,y  well  adapted  for  produi-tion 
of  sulphate  of  ammonia. 

Then  we  have  the  production  of  moss  litter  which  is  in  Ilolhtnd  especially 
an  important  business  in  a  stable  position.  Given  a  suitable  bog,  and  the  right 
conditions  as  to  markets,  transportation,  etc.,  there  seems  no  reason  why  this 
business  should  not  materially  increase  >on  this  continent.  The  use  of  peat  in 
connection  with  the  manufacture  of  chemical  fertilizers  as  a  filler,  is  an  estab- 
lished fact. 

Last  but  not  least  there  is  the  agricultural  development  of  peat  lands.  "With 
some  of  the  European  Societies  this  is  'the  all-important  branch,  and  in  Prussia, 
Holland,  and  other  European  countries  the  governments  devote  very  considerable 
sums  annually  to  this  end.  It  is  a  matter  which  must  become  of  great  interest  in 
Canada,  and  is  already  attracting  much  attention  in  the  United  States.  Arrange- 
ments have  recently  been  made  l)y  which  the  Ignited  States  Department  of 
Agriculture  will  conduct  an  extensive  series  of  tests  looking  to  the  agricultural 
development  of  peat  lands.  In  the  Canadian  Northwest  are  enormous  areas  of 
bog  land  which  from  insufficient  depth  or  character  of  the  peat  are  unsuitable  for 
production  of  fuel  or  moss  litter.  With  pr-oixn-  drainage  and  intelligent  treat- 
ment these  waste  areas  will  become  garden  s[)G'ts  of  high  fertility  and  productive- 
ness. The  utilization  of  the  vast  peat  areas  along  our  Transcontinental  Railwaj' 
will  eventually  not  only  serve  to  populate  the  country,  but  ds  likely  to  have  a 
directly  beneficial  climatic  effect.  In  the  older  portions  of  Ontario  the  drainage 
and  reclaiming  of  low  lands  has  has  an  undoubted  effect  in  lessening  the  liability 
of  crops  to  killing  frosts  early  and  late  in  the  season. 

Outside  of  the  field  of  activity  thus  outliii('(l  there  is  a,  debiitable  ground  of 
various  operations  for  the  utilization  of  peat  which  is  still  in  the  rcjilm  of  theory 
and  speculation. 

The  attempts  to  express  tlie  wafer  from  jx'iit  niechjinically.  1o  dry  it  by  arti- 
ficial heat,  to  make  peat  l)i'i(|uettes  which  sh;ill  have  a  density  and  a  fuel  value 
approaching  that  of  good  coal,  to  i)roduce  peat  coke,  etc.,  have  absor])ed  millions 
of  dollars  of  capital  without  practical  results  on  any  commercial  scale.    Even  the 
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much  advertised  EkeiilxTi^-  AVct-(';ii  hoiii/.jilion  process  of  iiiakiiiij:  peat-coal  lias 
not  yet,  in  spite  of  work  and  ('iionnous  outlays,  cut  any  figure  whatever  com- 
mercially. 

AVilli  these  may  be  classed  the  various  aiiifieial  fuels  usiii^'  peat  in  combina- 
tion with  petroleum  and  other  substances. 

Pi'ior  to  1902  it  is  said  that  about  400  patents  had  been  issued  in  the  United 
States  on  artificial  fuels,  but  none  liad  j)roved  a  conuiiereial  success. 

Paper  making  from  i)eat  fibre  has  not  yet  pi'oven  of  value,  and  so  long  as  we 
possess  enormous  quantities  of  available  spruce  and  other  timbers,  does  not 
appear  likely  to  make  mucli  headway  in  this  country. 

We  have  then  as  practical  avenues  oT immediate  commercial  (h'velopment : 

(1)  The  manufacture  of  "Arachine  Peat  Fuel"  made  by  the  ''open  air" 
method  with  adoption  of  mechanical  appliances  sujX'i'ior  to  those  in  use  in 
Europe. 

(2)  The  production  of  power  from  peat  burned  in  gas-producers. 

(3)  Manufacture  of  Sulphate  of  Ammonia  and  incidental  by-products. 

(4)  Manufacture  of  Moss  litter. 

(5)  Utilization  of  peat  in  the  production  of  chemical  fertilizers. 

(6)  Agricultural  development  of  peat  lands;  and  probably  a  nundjer  of 
applications  of  peat  of  minor  importance. 

The  development  and  improvement  of  the  machinery  necessary  for  all  these 
purposes,  as  well  as  the  carrying  on  of  actual  operations,  affords  ample  scope  for 
the  legitimate  investment  of  private  capital,  l)ut  there  is  absolutely  no  i-oom  in 
the  peat  industry  for  the  professional  promoter. 

We  should  urge  upon  our  governments  the  importance  in  the  public  interest 
of  investigation  and  classification  of  the  bog  lands  of  the  United  States  and  Can- 
ada, and  the  furnishing  of  such  information  as  will  lead  to  the  best  economic 
disposal  of  the  capital  and  energies  available  for  the  peat  industr3^  Just  as  our 
Department  of  Mines  explore  mineral  hinds  and  report  on  those  areas  most  likely 
to  yield  commercial  results,  they  should  provide  the  j^ublic  with  such  reliable 
data  as  to  location,  extent,  depth  and  quality  of  peat  of  the  various  bog-lands 
and  other  information  as  will  constitute  a  safe  guide  with  regard  to  their  adapt- 
ability for  commercial  develoi)ment  ah^ng  lines  whicli  have  already  i)roveM  a 
success. 

So  far  as  Canada  is  concerned  this  paper  would  be  incomplete  without  some 
reference  to  the  valuable  work  already  done  by  the  Department  of  Mines  under 
the  judicnous  guidance  of  our  Honorary  President,  Dr.  Eugene  Ilaanel,  Dii-ector 
of  Mines. 
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Eleven  or  twelve  of  the  more  iinpoi-tant  hogs  in  Ontario  have  already  been 
investigated,  mapped  and  reported  npon  by  the  Department.  Preliminary  in- 
vestigations of  a  number  of  bogs  in  Manitoba  have  also  been  made  by  Mr.  Anrep, 
who  is  noAV  engaged  in  similar  work  in  Quebec  and  the  ^Maritime  Provinces.  The 
results  of  these  investigaitions  have,  excepting  those  of  the  present  season,  been 
publishd  as  Bulletins  of  the  Department. 

Last  winter,  at  the  solicitation  of  the  Canadian  Peat  Society  and  others 
interested  in  peat  development  in  Canada,  tlie  Department  sent  Mr.  B.  F.  Ilaanel, 
Chief  Engineer  of  the  Fuel  Testing  Division,  and  his  assistant  Mr.  John  Blizard, 
to  Europe  to  make  a  special  investigation  of  the  peat  gas  producer  power  plants, 
and  ammonia  recovery  plants  there.  A  special  report  giving  the  results  of  this 
investigation  is  now  in  course  of  preparation  and  may  l)e  expected  to  appear 
l)efore  long. 

It  is  only  by  such  concerted  and  intelligent  elTort  directed  to  the  special 
development  best  adapted  to  each  particular  l)og  that  the  best  results  for  the 
pul)lie  can  l)e  obtained  from  exploitation  of  our  peat  bogs,  and  for  the  people 
who  invest  their  money  in  the  work  of  development  as  well. 

It  is  essential  to  the  very  existence  of  the  peat  industry  on  this  continent 
that  the  efforts  and  capital  of  investors  shall  be  directed  solely  along  those  lines 
of  actual  production  which  give  fair  promise  of  immediate  financial  return,  based 
on  the  actual  experience  of  those  who  have  made  a  commercial  success  of  any 
particular  phase  of  the  business. 

The  function  and  work  of  the  Peat  Societies,  both  American  and  Canadian, 
is  not  confined  to  the  encouragement  of  legitimate  operations,  but  they  should 
equally  and  just  as  actively  discourage  waste  of  money  in  such  speculative 
schemes  as  are  bound  to  involve  ultimate  loss  of  the  capital  invested  and  to  bring 
discredit  on  the  industry.  The  public,  when  it  comes  to  talk  of  peat,  are  from 
Missouri,  and  want  to  be  shown.  A  ton  of  peat  fuel  made  under  conditions  which 
will  allow  dividends  to  tlie  producer,  is  a  l)etter  argument  than  any  amount  of 
theoretical  discussion. 

We  have  as  Societies,  moreover,  a  direct  duty  and  responsibility  to  the  public 
in  the  matter.  It  is  necessary  that  we  should  probe  to  the  bottom  every  state- 
ment made  ])y  inventors  and  promoters,  and  as  far  as  possible  sift  the  false  from 
the  true.  Thei'e  is  a  danger  that  in  our  anxiety  for  the  welfare  of  tlie  industry 
we  may  allow  ourselves  to  be  blinded  as  to  the  misleading  character  of  many 
statements,  and  lulled  into  an  optimistic  belief  that,  "Whatevei-  is.  is  I'iglit." 

Items  ai)pear  in  the  general  press  of  the  country  from  time  to  time  which  are 
absurd  in  their  very  nature.  Take  this  example  in  a  recent  issue  of  "Steam" 
referring  to  a  method  of  mining  peat  with  a  hydraulic  dredge. 

"A  niovel  method  of  moving  peat  from  the  bog  is  in  operation  near  Lakeville, 
Ind.  The  dredge  is  equi])ped  with  a  rotary  cutter  extending  across  its  bow,  which 
cuts  a  swath  26  feet  wide  and  to  the  full  depth  of  the  bog.     The  suction  pipe  of  a 
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centrifugal  puini)  follows  immediately  behind  the  cutiter.  'I'he  pump  takes  the  raw 
material  from  the  bog  and  delivers  it  into  draimage  bins  located  on  the  bank,  24 
feet  above  the  level  of  the  bog.  There  are  three  of  these  bins,  each  having  a 
capacity  of  3,900  cubic  feet.  Bach  bin  is  42  feet  long  and  is  provided  with  a  chain 
drag  conveyor  extending  its  full  length.  It  requires  about  10  hours  to  fill  a  bin. 
It  is  then  allowed  to  stand  for  48  hours,  when  its  contents  are  thoroughly  drained. 
Five  and  one-half  tons  of  the  material,  as  delivered  to  the  tanks,  yield,  after  48 
hours'  draining,  one  ton  of  peat  containing  12  per  cent,  moisture. 

If  this  were  true  there  would  be  a  rush  for  peat  bogs,  abnost  like  a  Klondike 
stampede.    But  it  is  simply  ridiculous,  as  we  all  know. 

Much  has  been  heard  in  recent  years  as  to  the  depletion  of  the  coal  areas  of 
the  continent.  Wood  is  fast  disappearing  as  a  fuel.  The  intelligent  development 
of  the  fuel  and  other  resources  latent  in  our  vast  peat  bogs  may  therefore  be 
regarded  as  a  measure  of  practical  conservation,  provided  the  methods  of  de- 
velopment followed  are  such  as  to  secure  the  highest  economic  return  from  every 
])og  utilized  taking  into  account  its  particular  cliaracter  ami  situation. 


OIL  FROM  PEAT. 

By  Mr.  J.  E.  Ray,  Birmingham,  England,  Sept.  17tli,  1913. 

Notable  results  are  now  being  obtained  from  the  distillation  of  peat  by  the 
Del  Monte  process.  Treated  by  the  Del  Monte  retorts,  peat  yields  a  high  per- 
centage of  oil,  purer  and  better  than  that  obtained  from  many  oil  wells.  TIk^ 
residue  in  the  retorts  after  distillation  is  a  high  grade  coke,  well  suited  for  use 
as  a  smokeless  fuel.  By  carrying  the  distillation  i)oint  to  a  slightly  higher  tem- 
perature an  ideal  coke  is  obtained  for  metallurgical  purposes,  and  able,  because 
of  its  hardness,  to  Avithstand  any  pressure  in  a  foundry  furnace.  Owing  to  the 
absence  of  sulphur  and  silica  the  coke  is  superior  to  that  obtained  from  coal.  It 
is  practically  pure  carbon,  resembling  the  charcoals  used  in  Sweden  for  smelting 
the  best  steel,  with  the  advantage  of  liardness  which  charcoal  does  not  possess. 
Other  by-i3roducts  include  sulphate  of  ammonia,  for  wliicli  there  is  nn  ever- 
increasing  demand  fur  agricultural  j)urposes. 

Recent  tests  have  been  carried  out  on  a  commercial  plant  of  fidl  si/e.  These 
included  samples  of  peats  from  most  diverse  districts,  and  all  of  these  yielded  a 
remarkably  even  a,verage  of  40  gallons  of  oil  per  ton  of  dry  peat.  It  is  claimed 
for  this  oil  that  it  is  admirable  for  naval  use  and  for  engines  of  the  Diesel  type, 
while  20  gallons  of  motor  spirit  are  obtained  from  it  for  use  in  petrol  engines. — 
Weekly  Report,  Department  of  Trade  and  Cnmmirve,  Oclidier  fifli,  191S. 
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THE  DEL  MONTE  PROCESS. 

We  liavc  recently  inspected  the  Del  ]\I()iite  ])l;iiit  loi'  tlie  distillation  of  oils 
from  coal,  shale,  eanneis,  pea.t,  &c.,  now  working  on  a  eonnnercial  scale  at  the 
London  works  of  Messrs.  Oil  and  ('ail;nn  l^rodnets  Limited. 

When  the  Del  ^lonle  ])r()cess  fii'st  came  to  light,  the  claims  made  for  it  were 
so  striking  tliat  a  good  deal  of  criticism  was  levelled  against  it,  based  on  the  fact 
that  it  was  only  proved  on  an  experimental  retort.  The  contention  was  that  the 
results  obtained  could  nevei-  be  repeated  on  a  commercial  scale.  It  is  gratifying 
to  note  that  in  this  instance  the  critics  were  wrong,  as  the  commercial  plant  at 
Chisvviek  gives  even  better  residts  than  tlu^  oiiginal  experimental  plant. 

In  the  Del  Monte  process,  every  hydrocai-bon  evolved  is  immediately  l)rought 
into  a  cooler  region  within  the  retort  and  is  condensed  by  contact  with  cooler 
material.  Low  temperatui-es  ai-e  not  essential ;  high  and  low  temperatures  nuiy  be 
used  accordijig  to  the  material  in  treatment;  ever\'  fi-action  of  hydrocarbon  is 
distilled  at  the  i)recise  temperatni'e  at  whii  h  it  will  vaponrise,  and  is  immediately 
condensed.  The  Del  Monte  process  cannot,  therefore,  be  classified  among  either 
the  high-temperature  or  the  low-temperature  distillation  processes;  it  constitutes 
a  class  of  its  own,  and  represents  the  rational  method  of  distillation  of  carbon- 
aceous materials. 

Tlie  retorts  are  consitructed  at  a  slight  angle  from  the  hoi-i/onlal  in  batteries 
of  four  units,  working  in  unison.  The  coal  oi-  other  material  under  treatment  is 
charged  (continuously  and  automaticially  into  tlie  lower  end  of  the  retort,  where 
distillation  takes  place,  lowai'ds  tlie  upper  end,  where  it  is  discliarged  automatic- 
ally in  the  I'oi-m  of  coke.  The  time  taken  l)\'  the  matei'ial  to  ])ass  tlii'ough  the 
retort  varies  froni  45  to  75  minutes,  accoi-ding  to  its  nature.  '^Plie  temperatures 
are  graduated  from  .SO  degs.  Cent,  at,  the  charging  vnd  to  -t50  degs.  Cent,  at  a 
point  about  two-thirds  of  its  length,  where  full  distillaition  takes  place.  The  fur- 
ther ])oi'tion  of  the  retort  is  not  heated,  and  acts,  together  with  the  discharging 
hopper,  as  a  cooling  chamber  for  the  coke,  and  incidentally  as  a  heating  chand)er 
for  the  gas,  which  is  used  as  a  conveying  nuHlium  I'oi-  the  vapours  formed.  The 
gas  used  for  this  purpose  is  the  surplus  uncondeiisahle  gas  obtained  in  the  pro- 
cess itself;  it  is  forced  through  the  retort  from  the  lower  end  of  the  discharging 
hopper  through  the  mass  of  heated  coke,  absorbs  its  heat  and  imi)arts  it  to  the 
material  in  trea+ment  further  along  the  retort,  and  finally  escapes  at  Ihe  lower 
end  in  a  cool  state.  The  coke  or  other  i-esidue  is  dischai'ged  also  in  a  cool  state; 
the  wa.steful  opei-ation  of  (pienching  with  water  is  thus  entirely  avoided,  and  a 
remarkable  economy  of  heat  effected.  The  main  function  of  the  uncondensable 
gas,  thus  passed  through  tlu;  I'ctort,  is  to  'j)ick  uj)   the  oil    vapoui-s,   -wherever 
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evolved,  at  the  very  moment  of  their  formation,  and  to  convey  them  to  relatively 
cooler  zones,  where  tliey  at  once  condense  by  contact  with  the  incoming  material. 
All  the  oil  vapours,  with  the  exception  of  those  lighter  fractions  which  will  not 
liquefy  under  atmospheric  pi^?ssure,  are  condensed  in  this  way  within  the  retort 
itself.  The  condensate  or  oil  flows  out  of  the  retort  sitraig'ht  into  the  tanks.  Tlie 
lighter  fractions  are  recovered  in  the  scrubber  by  wasliing  the  gas  in  the  usual 
manner.  The  absence  of  condensers  is  a  remarkable  feature  of  the  Del  Monte 
plant,  and  means  a  considerable  saving  in  cost  of  plant  and  working. 

The  importance  of  the  Del  jMonte  jn-ocess  to  the  colliery  owner  is  consider- 
able, as  it  provides  a  means  of  turning  into  value  the  slack,  coal  dust,  and  lower 
grade  coals.  An  enormous  amount  of  oil  can  be  produced  in  this  country  from 
this  source  alone. 

The  Del  Monte  process  is  particularly  well  suited  for  the  distillation  of  oil 
shales ;  for  this  industry,  its  advantages  are  even  more  striking  than  in  the  case 
of  coals. 

There  is  yet  a  further  field  for  the  Del  Monte  process.  In  this  country  there 
are  over  yi/.  million  acres  of  peat  bogs  all  at  present  regarded  more  or  less  as 
waste  lands,  but  which,  by  the  installation  of  Del  ]\Ionte  retorts,  could  be  con- 
verted into  prosperous  centres  of  industry.  An  average  of  35  gallons  of  oil  per 
ton  of  air-dried  peat  can  be  obtained,  in  addition  to  a  coke  of  excellent  quality ; 
the  latter  l)eing  practically  pure  carlvon,  suitalvlc  I)oth  as  a  household  fuel  and  for 
metallurgical  purposes.  The  (juality  of  tlic  oil  olitained  from  peat  is  also  excep- 
tionally high. 

The  present  commercial  plant  has  been  specially  designed  for  the  treatment 
of  cannel  coals  and  has  been  in  continuous  working  since  January  1 ;  the  half 
size  retort  which  has  been  the  subject  of  so  mucli  criticism  is  still  doing  very  well  ■ 
it  is  housed  next  to  the  laboratories,  and  is  in  daily  use  for  tests  of  the  variouvs 
materials  which  arrive  from  all  paits  of  the  world. — The  dijJlifrij  (luardian. 
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FRANKE  PROCESS. 

In  tlie  Franke  process  for  tlie  utilization  of  peat,  which  is  being  worked 
experimentally  in  a  small  plant  at  Acton-green  (England),  the  raw  material  is 
tlrst  ])asse(l  through  a  disintegratoi-  and  is  tlien  jiressed  to  reduce  its  water  con- 
tent. The  press  employed  is  of  special  construction,  designed  to  permit  the  free 
escape  of  the  water,  and  consists  of  a  cylindrical  container  within  which  is 
arranged  a  series  of  concentric  rings  or  partitions,  placed  vertically  and  parallel 
to  the  outei-  casing.  The  i)eat  is  i)acke(l  into  the  spaces  between  these  partitions, 
and  hydraulic  pressure  is  applied  to  it  from  l)eh)vv.  The  partitions  have  both 
their  sides  formed  of  wire  gauze  and  are  hollow,  and  thus  the  water  squeezed  out 
fi-om  the  peat,  readily  drains  a\v;iy  at  a  large  number  of  points.  It  is  stated  that 
l)y  tliis  treatment  the  water  in  peat  containing  initially  85  per  cent,  moisture  can 
be  reduced  to  30  or  ^o  per  cent.,  and  that  tlie  resulting  i)roduct  is  then  in  a  con- 
dition in  which  it  can  he  suhmitted  to  dry  distiihttion  with  the  object  of  producing 
coke,  gas,  and  tar,  the  last  yiehling,  by  a])pi"opriate  nuuiipulation,  motor-car 
spirit,  heavy  oil  suitable  foi-  steam  raising  purposes  and  various  other  products. 
If  a  still  larger  reduction  in  the  aiiuuint  of  contained  moisture  is  required,  as  is 
the  case  when  the  material  has  to  be  used  for  nuddng  bricpiettes,  the  peat  l)efore 
being  pressed  is  heated  for  five  miiuites  in  a  special  apparatus  to  a  temperature  of 
about  90  degrees  Fahr.  The  oliject  of  this  preheating  is  to  break  down  the  hydro- 
cellulose  and  thus  facilitate  the  elimination  of  the  water  in  the  subsequent  press- 
ing. Finally  the  peat  cake  is  pulverized,  when  it  is  ready  for  the  manufacture 
of  briquets. — The  Times  (London)  Eiifjiiucfiiu;  Siipjihrnenl. 


PEAT  POWDER  AS  LOCOMOTIVE  FUEL. 

Peat  powder  has  been  successfully  applied  as  a  locomotive  fuel  on  one  of 
the  ])rivate  railroads  in  Sweden.  In  steam  raising  value  about  11/2  tons  of  peat 
l)ow(lei-  is  eqnivalent  to  one  ton  of  coal.  Peat  powder  is  used  with  a  mixture  of 
about  5  per  cent,  of  coal,  and  is  fed  into  the  furnace  hy  an  automatic  stoker.  No 
change  needs  to  be  made  in  the  boiler  end  of  the  fire  box,  except  for  the  mounting 
and  a|)|)licati()n  of  the  automatic  stoker.  An  incidental  advantage  of  the  use  of 
the  jx-at  powder  is  tluit  no  cold  air  can  get  into  the  Hre-box  and  no  smoke  or 
sparks  escajx'  from  the  smoke-stack.  As  Sweden  is  very  rich  in  peat  l)ogs,  and 
has  practically  110  coal  de|)0.sits,  the  success  of  the  apparatus,  which  has  been 
worked  iq)on  for  yeai-s  by  eminent  engineers,  is  of  considei'able  imi)Oi'tance.  It 
has  been  estimated  that  the  cost  of  peat  powder  would  be  only  one-half  that  of 
coal. — Mach  incry. 
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GAS  ENGINES. 

Despite  the  adverse  conditions,  the  use  of  the  internal-oombustion  motor 
grows  more  wide-spread,  and  l)usiness  during  IDl:!  was  exceptionally  good — 
probably  the  best  on  recni-d  ;  ;in(I  wliih'  the  gas-engine  tra(h'  would  have  been  still 
larger  today  had  it  not  been  for  t!ie  advent  of  the  Diesel  (the  talented  inventor 
of  which  died  in  tragic  circumstances  during  the  y<'ari  and  the  semi-Diesel 
engines  (which  compete  with  it  in  the  larger  and  smaller  sizes  respectively)  it  is 
nevertheless  in  a  healtliiei'  state  than  ever  previously.  This  statement  refers 
nuiinly  to  the  pi'oducer-gas  engine,  although  the  use  ol'  (M)ke-oven  and  blasit- 
furnace  gas  for  motive  i)awer  luis  shown  considerable  increase.  There  is  still 
much  to  be  done  in  this  direction,  and  numufacturers  may  regard  it  as  one  of 
their  best  spheres,  for  the  economy  in  operation  at  mines  and  steel  works  is  very 
great.  This  point  is  all  the  more  to  be  emi)hasi/ed  by  a  consideration  of  a  prob- 
able increase  in  the  amount  of  coal,  which  will  be  subjected  to  destructive  dis- 
tillation for  the  production  of  lu^avier  and  lighter  oils.  The  number  of  very  large 
gas-engine  units  built  for  this  country  has,  however,  not  been  great,  l)ut  as  with 
the  present  relative  prices  of  gas  and  oil  the  gas-engine  shows  to  good  advantage 
in  fuel  costs,  the  demand  for  the  small  and  medium  powered  producer-gas  plant 
is  extremely  brisk. 

Few  novel  features  were  introduced  during  the  i)ast  twelve  months  in  gas- 
engines,  the  chief  point  of  interest  being  the  increasing  employment  of  fuels 
other  than  coal  in  places  where  they  are  readily  obtaimaible.  Sawdust  is  giving 
good  results  in  numerous  cases,  while  peat  and  charcoal  are  also  employed  with 
advantage  when  slight  modifications  are  made  in  the  producers.  So  much  ex- 
perience has  been  gained  with  the  gas-engine  duiing  the  last  decade  that  one  is 
inclined  to  consider  its  design  as  near  the  limit  of  perfection  as  that  of  tht^ 
steam-engine,  at  any  rate  as  far  as  the  present-day  type  is  concei-ned.  Hut  the 
gas  turbine  still  remains  an  unsolved  problem  commercially,  and  there  is  abso- 
lutely no  practical  development  to  be  recorded  during  l!»i;5.  The  Holzwarth 
macliine,  from  which  at  one  time  a  good  deal  Avas  expected,  has  up  to  the  present 
received  no  real  application,  and  although  several  invento]-s  are  now  working  on 
a  type  in  which  water  is  injected  into  the  turbine,  no  dehnite  progress  is  to  be 
recorded. 

Only  in  one  phase  docs  the  development  of  the  gas-<'ngine  seem  to  be  at  a 
standstill — its  use  for  marine  purposes  and  the  hopes  that  were  raised  a  few  years 
ago  are  far  from  being  fulfilled.  It  is  now  generally  felt  in  mo^it  (piarters  that 
the  future  of  the  nuirine  internal-combustion  enjjine  lies  in  the  oil  nu-»tor.  niu]. 
although  there  are  certain  engineers  who  take  the  opposite  view,  their  number  is 
not  great.    A  fcAV  gas-engine  driven  vessels  were  put  into  connnission  during  the 
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year,  l)ut  ;i])ai''t  froiii  one  motor  coaster  witli  two  150-li.j).  motors,  they  were 
mainly  barges  with  engines  up  to  100  'h.]).,  and  usually  not  much  over  50  h.p. 
They  were  practically  all  built  on  the  Continent,  and  chiefly  in  Holland.— Lo7i- 
don  Times  Engineering  Supplement. 


SULPHATE  OF  AMMONIA. 
BRITISH  EXPORTS,  1898-1012. 

Quantities  Average  Prices     Values 

Tojis  £  per  Ton.  £ 

1898 l;}7,604  9.37  1,290,031 

1899 140,332  11.09  1,556,372 

1900 145,157  11.28  1.636,678 

1901 149,884  10.72  1,607,176 

1902 162,611  11.50  1,869,395 

1903 162,110  12.30  1,994,278 

1904 177,253  12.25  2,171,445 

1905 189,106  12.59  2,381,568 

1906 201,402  12.22  2,460,689 

1907 231,460  11.89  2,752,931 

1908 234,282  11.80  2,763,584 

1909 264,142  11.47  3,030^452 

1910 283,610  11.91  3,376,708 

1911 291,148  13.12  3,819,747 

1912 285,043  14.00  3,991,262 


PRODUCTION  (W  AMMONIA  SILIMI ATK. 

Messrs.  Bradbury  and  Ilir.sch,  in  their  I'cvicw  of  the  sulpliatc  of  amnionia 
market  in  1912,  estimate  the  fo]h)\ving  as  the  world's  pi-oduetion  in  that  year:— 
t'.  Tons 

Germany 465,000 

United  Kingdom 379,000 

United  States 165,000 

France 68,500 

Belgium    49,500 

Austria-Hungary  and  the  rest  of  Europe 170,000 

Total 1,297,000 

— Collier II  Guardian. 
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AGRICTTLTURAL  DEVELOPMENT  OF  PEAT  LANDS. 

The  United  States  Department  of  Agrii-nltiire  has  made  arrangements  iwitli 
tlie  American  Peat  Society  to  carry  on  co-oi)erative  work  on  the  agriculture  of 
muck  or  peat  soils.  The  agreement  was  snbsitantially  that  the  Society  should 
Inrnish  enough  selected  peat  land  of  agricultund  value  on  which  to  carry  out 
carefully  planned  field  experiments  witili  a  variety  of  crop  plants  known  to  be 
adapted  to  muck  soils,  and  furnish  the  labor  to  care  for  the  crops.  In  addition, 
enough  of  the  peat  from  the  land  selected  was  to  be  furnished  the  department  to 
permit  a  series  of  green-house  experiments,  already  begun  ])y  the  Bureau  of 
Plant  hidustry,  to  be  continued  during  the  lifetime  of  the  <;o-operation. 

The  Department  of  Agriculture  agreed  to  furnish  all  the  supervision  ;ind 
seed  required  for  the  detailed  ^vork  and  placed  the  nuitter  in  cbarge  of  the 
Bureau  of  Plant  Industry,  Division  of  Horticulture. 

The  Society  i)lace(l  the  matter  of  ai-i'anging  details  of  the  work  in  the  haiuls 
of  a  committee  of  membei-s  who  wei'c  snci-essful  and  i)rac1ical  truck  farmers  and 
owners  of  considerable  areas  of  peat  laiul.  The  editor  of  the  fJournal  of  the 
American  Peat  Society  'was  added  to  the  couunittee  as  the  arbiter  who  should 
select  the  type  of  peat  deposit  on  whicih  the  experimental  work  should  be  done. 

The  actual  field  work  was  placed  in  charge  of  Professor  IL  ('.  Thompson  by 
the  Chief  of  the  Bureau  of  Plant  Industry. 

In  order  to  start  this  important  work  {)rom[)tl\\  the  President  of  the  Society 
offered  as  much  of  his  farm  in  New  Jei'sey  as  would  l)e  needed  for  the  first  year's 
tests.  This  offer  was  at  once  accepted  by  the  committee,  as  the  laud  was  typical 
of  gi'eat  areas  of  drained  and  di'ainable  swamp  laud  iu  tlie  eastcni  part  of  the 
country.  The  experiuu^ntal  work  was  begun  and  carried  on  through  the  sunuuer. 
The  greenhouse  work  had  also  ])een  cai-ried  successfully  through  a  season  and  is 
being  followed  u|)  by  a  secoud  season's  test  of  the  sauu'  nuick.  The  season 
proved  exce])lionally  dry  and  the  results  of  the  field  experiments,  from  tlie  ])oiut 
of  view  of  the  investigator,  not  as  satisfactory  as  they  would  ha\c  been  if  the 
rainfall  had  ln'cu  normal.  The  I'ccords  of  the  season's  work  were  carefully  kept, 
however,  and  will  be  reported  later. 

AVork  for  the  coming  season  has  already  been  ])laune<l,  and.  in  addition  to 
contiuuing  the  work  iu  New  -lersey,  similar  \\()rk  will  be  started  on  one  of  the 
Todd  farms,  that  at  ^leutha,  iMichigau.  where  the  muck  and  the  climate  are  t-ou- 
siderably  diflF(U'ent  from  those  iu  New  .lei'se\'. 

One  of  th(^  things  ainu'd  at  iu  this  work  is  to  make  it  as  broadly  geueral  as 
]K)ssible  so  that  the  greatest  uumber  iiuiN  I'cap  the  beiu'fit,  and  iu  order  to  do  this, 
muck  lands  of  different  txpes,  at  least  so  fai-  as  the  origin  of  the  deposit,  cou- 
ditious  of  climate,  stages  of  decomposition,  drainage,  (tc.,  are  concenu'd  will 
be  selected  for  each  series  of  tests. 

A  very  interesting  ])a])er  on  the  greenhouse  experiuu'uts  conducted  li\-  the 
Burau  of  Plant  industi-y  was  read  by  Prof.  11.  C.  Thompson  at  the  joint  metting 
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of  the  American  and  ('anadiaii  Peat  Soi-ictics  last  Au*>-ii.sl.  TIk^  results  of  tests 
will  be  publislied  hotli  1>\-  llic  Department  of  Agi-icultiiri'  and  the  American  Peat 
Society. 


USE  OF  POWDERED  FUEL. 

Fuel  economy  and  the  intinuitely  associated  pi'ohleni  of  smoke  abatement  are 
receiving  mucli  attention.  Among  the  metliods  discussed  none  perhaps  is  of 
greater  interest  than  tlie  burning  of  i)o\vdered  coal.  The  experiments  made  iji 
this  direction  are  of  especial  value  to  all  Avho  are  interested  in  the  utilization  of 
peat.  The  work  done  by  Lieutenant  Ekelund  in  Sweden  has  already  demon- 
strated that  peat  has  very  great  possiliilities  when  used  in  powdered  form.  Its 
eomposition  and  pliysical  properties  make  it  in  some  respects  superior  to  coal  for 
this  purpose. 

The  requirements  for  ))est  results  in  l»nniing  [)o\vd(M'cd  coal  are  tlnis  Htated 
by  an  authority. 

f  1)    Coal  must  be  dried  to  contain  not  over  1  per  cent,  of  moisture. 

(2)   It  must  be  pulverized  to  a  high  degree  of  fineness. 

(?j)   It  must  be  projected  into  a  chamber  hot  enough  to  cause  instant  ignition. 

(1)   It  must  be  supplied  with  suiticient  air  for  complete  combusition. 

The  standard  of  fineness  given  by  the  same  authority  is: — 90  per  cent, 
through  a  400  mesli  screen  ;  2i/»  per  cent,  to  5  per  cent,  tlirough  a  200  mesh  screen, 
and  tlie  balance  through  a  3  00  mesli  S(U'een. 

The  cost  of  preparation  of  coal  is  variously  estimated  at  from  82i/{.  to  361/. 
cents  per  ton,  with  power  at  It^  cents  per  kw.  hr. 

It  must  be  kept  in  nund  that  tlierc  is  ju-csent  in  })o\vdci'cd  fuel  a  certain  per- 
centage of  extremely  tine  material,  depending  on  tlie  character  of  the  fuel,  its 
moisture  content,  and  method  of  pulverization.  The  cliaraeter  of  the  flame  is 
materially  influenced  l)y  tliis  impalpable  dust  wliicli  gasifies  instantajieously. 

The  physical  structure  of  peat  is  such  that  a  large  percentage  of  very  fine 
powder  would  be  moi-e  easily  olitainalile  than  in  the  ease  of  coal,  there^by  increas- 
ing the  rapidity  of  combustion. 

Another  point  in  favor  of  peat  powder  is  the  usual  high  content  of  volatile 
matters  in  peat.  There  is  much  divergence  of  opinion  as  to  the  amount  of 
volatile  matter  required  in  coal  to  render  it  suitable  for  burning  as  powdered 
fuel.  The  majority  of  writers  seem  to  think  tliat  30  pt'i-  cent,  of  volatile  matter 
is  a  prerequisite,  but  some  report  satisfactory  coiulitiojis  with  but  20  per  cent. 
The  higher  the  volatih'  the  larger  amount  of  tlie  combustible  will  be  converted 
into  gas  by  the  mere  a])})lieation  of  heat,  and  the  more  rapid  and  pei-fect  the 
combustion.  Ontario  peats  examined  contain  as  high  as  60  to  70  per  cent,  vola- 
tile matter,  and  should  produce  a  highly  efficient  powdered  fuel  . 

As  in  the  production  of  peat  fuel  generally  the  important  question  is  the 
removal  of  the  moisture  at  such  cost  as  to  render  the  fuel  economic. 
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THE  [TSE  OF  PEAT  TN  HOLLAND. 

Probably  in  no  country  have  peat  deposits  been  put  to  suoli  a  systematic  and 
abundant  use  as  in  Holland,  from  early  times.  By  a  large  outlay  of  capital  com- 
bined witli  intelligence  and  skill,  the  native  bogs  and  marf^hes  have  been  drained 
by  canals.  These  ditches  were  made  of  such  a  size  that  they  not  only  served  to 
drain  the  water  from  the  peat  deposits  hut  at  the  same  time  could  be  utilized  as 
ship  canals.  The  peat,  made  tlius  accessible,  is  dug  out,  dried  and  pressed  into 
])rick-like  form.  The  peat  l)ricks  are  loaded  on  flat-bottom  boats  on  the  peat 
canals,  which  join  the  chief  canals  that  exist  all  over  Holland,  and  are  thus 
transported  to  the  places  where  they  are  used.  As  return  freight  these  boats  are 
loaded,  after  discharging  the  peat,  with  street  or  other  refuse,  which  cities  are 
glad  to  dispose  of  and  even  deliver  it  free  to  the  boats.  This  refuse  is  used  as 
fertilizer  on  the  soil  from  which  iUo  peat  has  been  removed.  By  this  method  a 
large  part  of  Holland  not  only  obtains  clieap  fuel,  but,  yearly,  large  marshy  tracts 
are  made  accessible  and  turned  into  protitable  agricultural  soil  which  gives 
farmers  an  opportunity  to  own  good  and  protitabh'  i)roperty.  Yearly  new 
colonists  settle  in  such  places,  thus  (•ontinually  increasing  the  agricultural  acre- 
age, and  the  colonies  generally  flourish.  The  canals  are  also  handy  to  these 
settlers,  as  they  form  easy  and  cheap  routes  for  shipping  tlieir  farm  ])roducts 
either  to  the  cities  or  for  export.  Even  Grerman  markets  receive  a  considerable 
quantity  of  vegetalile  i)roducts  from  these  peat  colonies. — Elecirotechnische 
Rundshau. 


LAND  RECLAMATION  IN  HOLLAND. 

At  a  recent  meeting  at  Arnhem  of  the  Nederlandsche  Heidemaatschappy 
(Netherlands  Heath  Co.),  a  national  organization  for  reclaiming  marshy  and 
other  waste  lands  and  of  generally  aiding  agriculture,  forest  culture,  etc.,  a 
speaker  said  that  there  was  in  this  country  more  than  2r)(),()()0  acres  of  the  best 
soil  still  under  water.  This  does  not  refer  to  the  soil  under  the  Zuyder  Zee,  which 
it  was  proposed  to  drain  half  a  century  ago — a  jiroject  still  discussed  pro  and 
eon ;  nor  to  the  soil  under  rivers  and  canals,  but  only  to  that  under  useless  water. 
Yet  drainage  has  been  steadily  pi'osecuted  for  centuries  in  this  country,  and  the 
area  being  reclaimed  at  present  amounts  to  between  20.()()0  and  2r),()00  acres  a 
year. 

The  Heath  Co.  is  doing  an  important  and  valuable  work,  not  onl\'  toward 
reclaiming  waste  lands  and  'assisting  agriculture,  l)ut  also  by  turning  many 
reclaimed  tracts  into  much-needed  forests.  Tluit  its  work  is  appreciated  is  shown 
by  the  fact  tiuit  a  special  building  has  just  been  ereetcnl  and  furnished  for  the 
Company  at  Arnhem,  costing  about  $50,000  and  paid  for  out  of  public  funds. — 
Joiirudl  (if  the  American  Peat  Society. 
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THE  INTERNATIONAL  NITROGEN  AND  POWER  CO.,  LIMITED. 

The  above  ('om})any  lias  l)eeii  formed  in  London,  England,  with  a  capital  of 
£330,000  to  ae(iuire  and  operate  nnder  patents  covering  the  Buckle  process.  The 
methods  of  liandling  tlie  peat  employed  in  tliis  process  are  thus  described  in  a 
report  made  l)y  their  consulting  engineer. 

(1)  The  peat  is  (^xcavated  from  tlie  l)og  by  an  electrically  driven  dredger 
type  excavator. 

(2)  It  is  conveyed  by  eh'ctric  hauhige  in  wagons  to  the  factory  on  or  adjoin- 
ing the  peat  bog,  where 

'3)    It  is  elevated  and  passed  through  a  macerating  machine. 

(4)  Its  percentage  of  water  is  then  made  up  from  80  per  cent,  (the  average 
I'ontent  of  water  in  the  i)eat  bog)  to  92  })er  cent. 

(5)  It  is  puinix'd  and  maintained  at  about  1.10  lbs.  pressure  pel-  square 
inch  through: — 

(a)  The  heating  chand)er  of  special  design,  to 

(b)  The  electroliziug  chamber,  and  then 

(c)  Into  the  filter  press  where  the  water  is  extracted  and  in  which  the  peat 
cake  is  produced,  the  pressure  being  automatically  controlled  by  specially 
designed  retaining  valves. 

The  peat  cake  thus  })roductHl  is  ready  for  immediate  use  in  a  moist  combus- 
tion plant,  and  from  it  Sulidiate  of  anunonia.  tar.  and  other  by-products,  and 
power  gas  are  recovered.  A  plant  capable  of  handling  600  tons  of  raw  peat  daily 
is  estimated  to  cost  £50,000.  On  a  basis  of  2.3  per  cent,  of  nitrog(ni  in  the  bog 
such  a  plant  is  estimated  to  yield  IT-IO  tons  of  sulphate  of  ammonia  ])ei"  annum, 
wliich  at  £12  per  ton  would  be  worth  £21.000. 

The  power  used  would  be  obtained  from  the  gas  produced  in  the  ammonia 
recovery  process,  and  it  is  estimated  there  should  be  a  considerable  quantity  of 
power  gas  available  over  and  above  that  required  in  the  process.  A  small 
experimental  plant  has  been  operated  cai)able  of  dealing  hourly  with  350  lbs.  of 
macerated  peat  containing  92  per  cent,  of  water  (28  lbs.  of  dry  peat  pei-  liour). 
The  electroliziug  chambers  employed  in  the  test  i)lant  wei-e  on  the  full  scale  that 
would  eventually  be  ado]>ted,  and  wei-e  cai)able  of  ti'eating  six  tons  of  i)eat  pulp 
per  hour. 

It  is  stated  that  this  small  plant  has  worked  satisfactorily  with  uniform 
results,  producing  a  peat  cake  cDiitaining  fi-om  (55  to  (57  per  cent,  of  watei-.  It 
is  also  claimed  that  if  the  peat  cake  obtained  is  needed  for  fuel  ])urposes.  a  few 
days  supplementary  aii-  di-ying  is  all  that   is  necessary  as  the  peat  cake  dries 
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easily  and  (|uii'k]y  on  exposure  to  air.  llie  cake  contrartiiig'  and  forming  a  dense 
eoberent  mass  as  it  dries.  Ex])eriments  made  with  the  j)eat  eake  showed  that  it 
could  be  easily  eoked,  giving  a  dense  coke  of  excellent  quality. 

So  far  as  |)roduction  of  i)eat  fuel  is  concerned  it  may  be  pointed  out  that  it  is 
pi-oposed  to  I'esoi't  to  sui)i)hMnentai-y  air  di'ying  to  reduce  tbe  moisture  in  the  peat 
cake  from  67  i)er  cent,  to  25  or  SO  per  cent.,  which  is  a])i)roximately  the  percent- 
age of  moisture  allowable  in  peat  to  be  used  as  fuel.  This  would  naturally  in- 
volve extra  handling,  and  it  would  appear  extremely  doul)tful  whether  fuel  could 
be  produced  anywliere  near  as  cheaply  as  by  resorting  to  air  drying  in  the  first 
place. 

As  regards  production  of  sulphate  of  amtnonia,  the  i)roiits  arising  from  tlie 
recovery  of  sulphate  of  ammonia  will  'lie  materially  affected  l)y  a  very  slight  in- 
crease or  decrease  in  the  nitrogen  content  of  the  peat  treated. 

Several  bogs  examined  in  Ontario  average  well  over  2  jx-r  rent,  nitrogen 
content,  although  others  fall  considerably  ))elow  tliis  figure. 

The  operations  of  the  Company  will  be  watched  with  interest  on  this  con- 
tinent. So  far  the  wet  carbonization  method  of  Dr.  Ekenberg  does  not  appear  to 
have  become  commercial,  and  there  will  be  naturally  a  good  deal  of  doubt  whether 
the  electrical  treatment  now  proposed  in  connection  with  the  elimination  of  sur- 
})lus  moisture  will  prove  any  more  successful. 


TEAT  MOSS. 

UNITED  STATES  IIMPORTS.  l!tOS-l{)]2. 

Erom  Netherlands  Total 

Tons            Value  Tons           ^'alue 

1908 7,849         $46,111  8,130         $47,829 

1!)()9 7,477           41,389  8.371           46,222 

1910 7,747           42,354  7.872           43,082 

1911 8,186           41,541  8.277           42,052 

1912 8,305           39,983  8,393           40,421 

— (Foreign  Commerce  and  Xacifjalioii  of  llic  Unilcd  Slates). 
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THE  BACTERIAL  TREATMENT  OF  PEAT. 


By  W.  B.  Bottomley,  M.A.,  Ph.D.,  F.L.S.,  Professor  of  Botany  and 
Vegetable  Biology,  King's  College,  London. 


(From  Journal  of  the  Royal  Society  of  Arts). 

If  the  statement  be  true  that  ' '  the  soil  is  the  basis  of  national  wealth, ' '  the 
problems  of  soil  fertility  and  plant  production  are  not  merely  of  interest  to 
farmers  and  gardeners,  they  are  of  national  importance. 

Since  the  days  when  Adam  tilled  the  earth  in  "the  sweat  of  his  face"  down 
to  the  present  time,  the  question  of  food-supply  has  been  one  of  the  dominant 
factors  of  man's  existence.  As  time  goes  on  and  populations  increase  and  their 
needs  become  greater,  this  question  of  food  supply  will  become  more  and  more 
acute.  Some  writers  have  already  given  us  terrifying  pictures  of  this  food 
famine  of  the  future.  But  man's  necessity  is  science's  opportunity,  and  the 
comparatively  new  science  of  biochemistry  is  already  indicating  methods  for 
increasing  crop  production  which,  if  utilized,  will  enable  the  race  to  produce  all 
the  food  material  required  for  many  generations  to  come. 

In  early  times  the  subjects  of  soil  fertility  and  plant  growth  were  thought  to 
])e  quite  simple.  It  was  held  that  plants  derived  all  their  nourishment  from  the 
humus  of  the  soil,  and  this  when  exhausted  was  replenished  by  manuring  with 
dung  and  other  organic  materials. 

This  "humus"  theory  was  replaced  about  the  middle  of  last  century  by 
Liebig's  "mineral  plant  food"  theory.  He  stated  that  plants  obtain  their  carbon 
from  carbonic  acid  in  the  air,  and  their  necessary  ash  constituents  from  inorganic 
salts  in  the  soil.     Soil  fertility  could  be  maintained  solely  by  the  addition  of 
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mineral  fertilizers.  This  theory,  with  certain  modifications,  is  generally  accept- 
ed at  the  present  time,  and  is  seen  stereotyped  in  the  Fertilizers  and  Feeding 
Stuffs  Act,  where  nitrogen,  phosphates  and  potash  are  the  only  factors  considered 
in  a  manure. 

But  during  recent  years  evidence  has  been  rapidly  accumulating  that  the 
organic  matter  of  the  soil  with  its  myriads  of  bacterial  inhabitants  is  the  most 
essential  factor  in  soil  fertility. 

Organic  matter,  whether  of  animal  or  vegetable  origin,  when  mixed  with  the 
soil  undergoes  decay,  some  portions  rapidly,  others  slowly,  resulting  in  the  pro- 
duction of  the  dark  material  known  as  "humus."  This  material  provides  food 
and  energy  for  numerous  soil  bacteria,  and  is  gradually  converted  by  them  into 
substances  suitaWe  for  plant  food.  These  bacterial  activities  not  only  produce 
nitrates  and  other  food  substances,  but  they  also  render  the  mineral  food  con- 
stituents of  the  soil  available  for  plants.  Thus  a  "new  humus"  theory  of  soil 
fertility  is  gradually  evolving  as  a  result  of  modern  research. 

The  parts  played  by  the  different  kinds  of  bacteria  found  in  the  soil  have 
been  the  subject  of  much  investigation  in  recent  years.  Amongst  these  the 
nitrogen-fixing  bacteria  are  perhaps  the  most  important,  for  by  their  activities 
they  can  assimilate  free  nitrogen  and  add  to  the  soil  an  increasing  store  of  this 
essential  element  in  a  com'bined  state. 

The  great  discovery  by  Hellriegel  and  Wilfarth  in  1886  of  the  relationship 
between  leguminous  plants  and  the  "nodule"  bacteria,  and  the  demonstration 
by  Beijerinck  in  1888  that  the  bacteria  in  these  root  nodules  can  absorb  gaseous 
nitrogen  from  the  soil  air  and  combine  it  with  other  elements  into  nitrogeneous 
food  material  was  followed  in  1900  by  Nobbe  and  Hiltner's  preparation  of  pure 
cultures  of  these  "nodule"  bacteria  for  soil  inoculation.  High  hopes  were  enter- 
tained that  soil  inoculation  for  leguminous  plants  would  result  in  greatly  in- 
creased crops,  and  thus  solve  in  part  the  problem  of  nitrogenous  manuring. 
Unfortunately,  these  hopes  failed  of  realization,  for,  although  on  certain  poor 
soils  inoculation  has  been  attended  with  good  results,  it  has  to  be  admitted  that 
on  ordinary  soils  inoculation  is  useless  for  increasing  the  growth  of  leguminous 
plants. 

In  addition  to  the  "nodule"  organisms  there  are  other  nitrogen-fixing 
bacteria  found  in  the  soil,  independent  of  any  host  plant.  These  live  in  the  soil 
itself,  and  develop  there  even  when  no  crop  is  growing  upon  it.  The  most 
important  group  of  these  free-nitrogen  fixers  is  that  discovered  by  Beijerinck  in 
1901,  and  named  by  him  "  Azotobactor. "  They  are  large  ovoid  forms,  aerobic  in 
habit— that  is,  they  live  only  in  the  presence  of  air— and  they  are  widely  dis- 
tributed in  all  fertile  soils.  Their  power  to  fix  atmospheric  nitrogen  is  more 
pronounced  than  that  of  any  of  the  otlu^r  nitrogen  fixers,  and  it  has  been  stated 
that  "  Azotobacter,  by  its  relative  abundance  indicates  what  may  be  termed  the 
natural  nitrogen-recuperative  power  of  a  soil." 
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Azotobaeter  can  be  cultivated  quite  easily  in  the  laboratory  in  culture 
solutions  containing  sugar  and  the  necessary  mineral  salts,  but  no  nitrogen  com- 
pounds; and  it  can  be  demonstrated  by  analysis  that  considerable  quantities  of 
atmospheric  nitrogen  have  been  fixed  after  ten  to  fifteen  days'  growth.  Here 
again  there  was  the  prospect  of  utilizing  these  cultures  for  soil  inoculation,  and 
thus  directly  increasing  the  nitrogen  content  of' the  soil,  but  in  spite  of  numerous 
experiments  and  attempts  in  this  country,  Germany  and  America,  only  negative 
results  were  obtained. 

Recognizing  the  undoubted  capacity  which  Azotobaeter  possesses  to  fix 
appreciable  quantities  of  free  nitrogen,  it  was  felt  that  if  only  a  suitable  medium 
could  be  obtained  it  ought  to  be  possible  to  introduce  the  organism  into  the  soil 
with  beneficial  results,  and  it  was  with  this  object  in  view  that  a  series  of 
research  experiments  were  commenced  in  the  Botanical  Laboratory,  King's 
College,  three  years  ago. 

It  was  evident  from  the  failures  of  previous  investigators  that  a  liquid 
medium  was  useless.  The  natural  home  of  Azotobaeter  is  not  in  a  liquid  but  in 
soil,  where  in  the  presence  of  air  it  obtains  its  food  and  energy  from  the  humus. 
Heinze,  Krzemieniewski,  and  others  had  already  show^n  that  soluble  soil  humates 
exercise  a  remarkable  stimulating  action  on  the  fixation  of  nitrogen  hy  Azoto- 
baeter. Hence  the  problem  was  to  find  a  medium  rich  in  soluble  humates. 
Numerous  substances  containing  humus  were  tried,  but  all  without  success. 
Finally,  experiments  were  made  on  peat.  Naural  peat  is  rich  in  humic  acid,  and 
it  is  well  known  that  this  humic  acid  can  be  converted  into  soluble  humates  by 
the  action  of  alkalies  such  as  potassium  hydrate,  sodium  hydrate  and  ammonia. 
It  was  very  soon  evident,  however,  that  peat  treated  with  these  chemical  sub- 
stances was  useless  for  Azotobaeter.  The  organism  refused  to  grow  in  such  a 
medium.  Then,  hy  a  more  or  less  happy  chance,  it  was  discovered  that  certain 
aerobic  bacteria  possess  the  power  of  converting  natural  peat  into  a  "humated" 
neutral  medium  in  which  Azotobaeter  nourishes  well  if  the  ''humating"  bacteria 
are  killed  off  by  sterilization  before  the  culture  of  Azotobaeter  is  added.  Hence 
the  preparation  of  the  treated  or  bacterized  peat  consists  of  three  stages — first, 
the  raw  peat  is  moistened  with  a  culture  solution  of  the  s-pecial  "humating" 
bacteria,  and  the  mass  kept  at  a  constant  temperature  for  a  week  or  ten  days ; 
during  this  time  the  bacteria  act  on  certain  organic  constituents  of  the  peat,  and 
gradually  convert  a  large  amount  of  the  humic  acid  present  into  soluble  humates ; 
second,  the  "humating"  bacteria  having  done  their  work  are  destroyed  by  steriliz- 
ing the  peat  by  live  steam;  third,  the  sterilized  peat  is  treated  with  a  mixed 
culture  of  nitrogen-fixing  organisms — Azotobaeter  chroococcum  and  Bacillus 
radicicola — and  after  a  few  days'  incubation  at  26°  C.  is  ready  for  use. 

The  following  table  shows  the  effect  of  the  treatment  as  proved  by  analysis. 
Analyses  of  a  garden  soil  and  other  manures  are  also  given  for  comparison : 

(29) 


Soluble         Soluble  Total 

Humate      Nitrogen      Nitrogen 
percent,      percent.       percent. 
Raw  Peat -028  .214  1.267 

Bacterized  Peat 15.194  2.694  4.310 

Garden  Soil -012  .026  .427 

Fresh  Stable  Manure .433  .291  2.533 

Well-rotted  Stable  Manure 1.46  .439  2.848 

One-year-old  Peat-Moss  Litter  Manure 1.05  .826  2.587 

Ordinary  soil  when  mixed  with  baxterized  peat  shows  a  striking  increase  in 
nitrogen  content  if  the  mixture  be  kept  at  the  temperature  most  suitable  for  the 
growth  of  Azotobacter.  In  order  to  test  how  far  this  increase  was  due  to  the 
nitrogen-fiixing  organisms  introduced  in  the  peat,  two  similar  mixtures  of  garden 
soil  and  bacterized  peat  were  made  in  the  proportion  of  9  ozs.  of  soil  to  1  oz.  of 
peat,  the  only  different  between  the  mixtures  being  that  the  peat  in  one  was 
sterilized,  thus  killing  off  the  nitrogen-fixers  present.  Each  mixture  was  placed 
in  a  large  bottle,  and  remained  in  an  incubator  for  seventeen  days  at  a  tempera- 
ture of  26°  C.    The  coutents  were  then  analyzed,  with  the  following  results: 

Grm.  N.  per 
100  grms.  soil 

Soil   -1-  sterilized  bacterized  peat (a)         .717 

(b)         .709 

Soil'-I-  active  bacterized  peat (a)         .792 

(b)         .789 

An  average  gain  of  77  mgrms.  of  N.  per  100  grms.  of  soil. 

Another  experiment  with  soil  from  Rothamsted  gave — 

Grm.  N.  per 
100  grms.  soil 

Soil-  -I-  sterilized  bacterized  peat (a)         .367 

(b)         .363 

Soil  -I-  active  bacterized  peat (a)         .421 

(b)         .417 

An  average  gain  of  54  nigrins.  of  N.  per  100  grms.  of  soil. 

As  there  was  a  possibility  that  sterilising  the  peat  before  mixing  it  with  the 
soil  might  result  in  a  loss  of  nitrogen  in  the  form  of  ammonia,  a  third  test  was 
carried  out  on  a  garden  soil  from  Plumstead.  An  analysis  was  made  of  the 
mixture  of  active  'bacterized  peat  and  soil  at  the  commencement  of  incubation  as 
well  as  at  the  end.  This  gave  practically  the  same  amount  of  nitrogen  as  the 
mixture  with  sterilized  peat,  thus  indicating  that  the  increase  is  due  to  the 
nitrogen-fixing  organisms  present.    The  results  of  analysis  were  as  follows : 
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Grm.  N.  per 
100  grms.  soil         Average 

Soil  -I-   sterilized  bacterized  peat (a)         .416 

('b)         .417  .417 

Soil   -I-   active  bacterized  peat (a)         .419 

(at  commencement)    (b)  .410  .415 

Soil  -I-   active  bacterized  peat (a)         .474 

(at  end)    (b)         .476  .475 

An  average  of  60  mgrms.  of  N.  per  100  grms.  of  soil. 

If  this  increase  of  nitrogen  could  be  obtained  throughout  an  acre  of  soil  for 
a  depth  of  three  inches  it  would  represent  the  equivalent  of  a  dressing  of  28 
ewts.  of  nitrate  of  soda  per  acre,  taking  nitrate  of  soda  to  contain  15.6  per  cent, 
of  nitrogen. 

This  remarkable  result  has  been  described  as  "a  new  method  of  intensive 
culture — an  intensive  cultivation  of  the  nitrogen-fixing  bacteria  in  the  soil — a 
"speeding-up"  of  nitrogen  fixation." 

Experiments  at  King's  College  on  various  pot  plants  soon  demonstrated 
that  bacterized  peat,  in  addition  to  being  an  excellent  medium  for  the  growth  and 
distribution  of  nitrogen-fixing  bacteria,  possessed  special  manurial  properties  of 
its  own.  In  order  to  obtain  a  strictly  impartial  and  extended  test  of  the  bacter- 
ized peat  the  authorities  at  Kew  Gardens  were  approached  last  spring,  and  they 
very  kindly  arranged  to  make  a  series  of  experiments  with  a  wide  variety  of 
plants.  The  plants  selected  were  hipeastrum,  begonia,  streptosolon,  asparagus, 
salvia,  alternanthera,  primula,  carnation,  pelargonium,  fuchsia,  and  abutilon. 

Twelve  plants  of  each  kind  were  selected  by  the  curator,  Mr.  Watson,  as 
being  similar  in  size,  age  and  health.     They  were  then  potted  up  in  a  series  of 
threes  in  the  following  mixtures. 
Series  Part  bacterized  peat     Part  loam     Part  sand 

1 1         -I-         z        _|_       y^ 

2 1         -,-         4         -,-         1 

3 1         -I-        8         -I-         2 

4 Loam,  leaf  mould  and  sand  (ordinary  potting  compost). 

The  plants  were  potted  up  on  April  20th,  and  within  ten  days  the  effect  of 
the  peat  was  evident  in  increased  growth  and  stronger  development  of  the 
treated  plants.  This  increase  was  maintained  throughout  the  extent  of  the 
experiment,  and  in  six  week's  time  the  treated  plants  were  double  to  three  times 
the  size  of  the  untreated  ones.  One  very  important  fact  demonstrated  by  the 
Kew  experiments  was  that  flower  production  and  especially  root  development 
are  promoted  equally  with  increase  of  foliage. 

At  Chelsea  Physic  Garden  a  plot  of  radishes  watered  once  only  with  an 
extract  of  the  bacterized  peat  gave  an  increase  by  weight  of  54  per  cent,  over 
the  untreated  plot. 
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Equally  striking  results  were  obtained  on  some  experimental  plots  at  Eton 
School  Gardens  by  Mr.  Mac-hin,  where  the  manurial  effect  of  bacterized  peat  was 
compared  with  artificials  and  farmyard  manure.  The  whole  plot  was  51  feet 
long  by  36  feet  wide.  The  plot  was  divided  across  its  breadth  into  three  equal 
portions  of  15  feet  each,  and  a  smaller  portion  of  6  feet.  This  gave  three  lots  of 
60  square  yards  each,  and  a  small  plot  of  21  square  yards.  These  lots  were 
treated  as  follows:  Plot  1,  complete  artificial  manure  (top  dressing),  1  ounces  per 
square  yard;  Plot  2,  (small  plot),  no  manure;  Plot  3,  bacterized  peat  (top  dress- 
ing), 9  ounces  per  square  yard;  Plot  1,  one  ton  farmyard  manure  (half  dug  in 
subsoil,  and  half  in  top  spit). 

The  rows  of  plants  ran  across  each  of  these  four  plots.  As  each  crop 
matured  careful  weights  were  taken,  and  are  shown  in  the  following  table : 

Artificial  No  Manure  Peat  Dung 

Potatoes — 

lbs.  ozs.               lbs.  ozs.                lbs.  ozs.  lbs.  ozs. 

No.  of  Roots__     42__25     7            18__  8     9            10__42     10  43__32     4 

Average 0     9.7                   0     7.6                   11  0     12 

Turnips — - 

No.  of  Roots-     11-  7     9              6-2     6            11-11     12  13-  8     3 

Average 0     8.6                   0     6.3                   0     12.7  0  10.1 

Beets — 

No.  of  Roots  —     20-16     4            10__  3     4.5         20-25     0  20__17     8. 

Average 0     13                    0     5.25                 14  0     14 

Onions — 

No.  of  Roots  -     61-  6     2            37-  3     10          60-12     10  58-  8     8 

Average 0     1.6                   0     1.6                   0     3.4  0     2.3 

Carrots — 

No.  of  Roots-     28-7     8            14-1     4            28-9     0  28-7     1 

Average 0     4.3                   0     1.4                   0     5.1  0     4 

The  percentage  increase  of  the  produce  from  the  peat-treated  plots  over 

those  with  no  manure,  artificials,  and  farm  dung  is  as  follows : 

No  Manure     Artificials     Farm  Dung 

Potatoes  123                  75  41 

Turnips   100                  47  26 

Beets   281                   54  43 

Onions   110                 HO  46 

Carrots 260                  20  28 

It  will  be  noticed  that  in  all  cases  the  yields  are  small.    This  is  accounted  for 

by  Mr.  Machin  in  the  following  notes: 

(1)     Sandy  soil  over  gravel.     No  manure  for  nine  years,  and  had  been 

continuously  cropped  with  potatoes,  followed  by  brassiea. 
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(2)  The  previous  season  (1912)  crops  were  a  complete  failure.  Land  as 
nearly  exhausted  as  possible. 

(3)  The  mixture  of  artificials  used  usually  gives  better  results  than  dung, 
but  owing  to  the  exceptionally  dry  spring  of  1913  the  wet  farmyard  manure  had 
an  advantage. 

(4)  All  the  crops  were  much  below  the  normal  owing  to  (a)  starved  land; 
(b)  exceptionally  dry  season  on  a  hot,  dry  soil.    Potatoes  were  all  first  earlies. 

(5)  The  land  was  specially  selected  for  testing  food  values  on  an  exhausted 
soil. 

The  beneficial  elTects  of  bacterized  peat  as  a  top-dressing  for  grass  has  been 
noticed  by  several  experimenters.  The  remarkable  results  obtained  on  the  Mid- 
Surrey  Golf  Course  are  described  as  follows  by  the  editor  of  the  Oarden  writing 
in  Country  Life  on  November  1st,  after  inspecting  the  greens  in  company  with 
Mr.  Lees,  the  groundsman  at  Mid-Surrey:  "The  first  to  be  dressed  was  a  practice 
green,  which,  owing  to  the  very  hard  wear  to  which  it  is  subjected,  and  the  fact 
that  it  is  on  sand,  always  gives  a  great  deal  of  trouble,  particularly  in  the 
autumn.  This  green  was  treated  on  August  28tli,  and  at  that  time  was  in  a  very 
worn  condition.  Now  (November  1st)  it  is  as  perfect  as  a  green  could  be,  the 
turf  being  very  close  and  hard  and  of  a  particularly  healthy  color.  Near  to  this 
practice  green,  and  also  on  sand,  is  an  undulating  green  that  Lees  assured  me 
has  always  been  a  worry  to  him  at  this  season.  This,  when  dressed  with  the  pre- 
pared peat  a  little  more  than  a  fortnight  ago,  was  very  brown  in  places,  but  now 
the  brown  patches  have  almost  disappeared,  and  the  turf  is  very  healthy  and  of 
excellent  substance.  A  third  green,  also  of  an  undulating  character,  was  treated 
on  Tuesday  of  last  week,  and  three  days  later  was  showing  signs  of  improvement. 
After  experimenting  with  dififerent  quantities  to  ascertain  the  proper  amount  to 
use — 2  ozs.,  4  ozs.,  10  ozs.,  and  12  ozs.,  per  square  yard  respectively — Lees  has 
come  to  the  conclusion  that  3  ozs.  per  square  yard  produces  the  most  satisfactory 
results.  This  is  applied  in  a  pulverized  state  as  a  top-dressing,  and  for  the  first 
few  days  seems  to  open  up  the  soil  and  to  let  the  grass  through,  after  which  this 
slight  sponginess  disappears.  Not  only  have  these  dressings  had  a  most  remark- 
able effect  on  the  blades  of  the  grasses,  but  root-growth  has  also  been  increased 
to  a  very  considerable  extent." 

The  question  has  been  raised  as  to  whether  the  results  obtained  are  due  to 
nitrogen-fixation  directly  or  to  a  more  general  manurial  effect.  Probably  both 
are  important. 

Recent  experiments,  however,  indicate  the  probability  of  the  presence  of 
another  factor.  Mr.  Watson,  in  the  Kew  experiments,  noticed  that  a  small 
amount  of  bacterized  peat  often  gave  as  good  results  as  a  heavy  dressing.  This 
was  most  evident  when  the  soil  treated  contained  plenty  of  available  plant  food. 
In  an  experiment  with  Richardias,  potted  up  in  heavily  manured  soil,  he  found 
that  a  top-dressing  of  about  half  an  ounce  of  peat  to  a  10-in.  pot  doubled  the 
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weight  of  the  treated  plants  in  a  month's  time.  Dr.  Rosenheim,  of  King's 
College,  ohtained  equally  striking  results  on  Primula  malaeoides  by  treating 
twice  only  with  the  water  extract  of  0.18  of  a  gram  (l/150th  of  an  ounce)  of 
bacterized  peat. 

Such  effects  cannot  l)e  due  to  the  small  amount  of  direct  food  material  pre- 
sent in  the  peat  or  its  extract  added  to  the  soil,  and  it  was  realized  that  in  the 
prepared  peat  there  is  something  which  has  the  effect  of  stimulating  and  pro- 
moting growth  in  an  extraordinary  manner.  Numerous  experiments  now  in 
progress  indicate  that  this  "something"  is  probably  similar  in  nature,  Dr. 
Rosenheim  sug'gested,  to  the  accessory  food  bodies  recently  found  to  play  such  an 
important  part  in  animal  growth  and  nutrition.  If  this  is  confirmed  it  will  go 
far  towards  explaining  the  specific  action  of  >bacterized  peat  as  a  fertilizer. 

DISCUSSION. 

The  Chairman,  (Professor  Frederick  Keeble,  F.'R.S.)  referred  to  the  general 
bearings  of  the  lecturer's  theme.  It  was  impossible  to  avoid  being  struck  by  the 
peculiar  position  of  agriculture  in  the  present  day,  a  position  which  might  be 
likened  to  that  of  Portia  in  "The  Merchant  of  Venice,"  who  was  beset  by  several 
suitors  bearing  caskets  in  their  hands.  The  agriculturist  and  horticulturist  were 
told  by  the  biologist  that  they  must  apply  themselves  to  a  study  of  bacteria ;  by 
the  chemist,  that  their  wealth  was  dependent  upon  securing  the  right  kind  of 
fertilizer.  Now,  it  was  the  physiologist  who  proposed  to  show  people  engaged  in 
agriculture  or  horticulture  how  they  were  to  get  rich.  Some  sympathy  was 
certainly  due  to  the  practical  men  who  had  to  meet  these  various  suggestions  for 
the  acquisition  of  wealth.  Nevertheless,  he  considered  that  if  Professor  Bottom- 
ley  could  establish  the  case  he  had  developed  there  were  riches  to  be  obtained. 
He  would  put  it  that  Professor  Bottomley  was  able  to  take  material  of  small 
commereial  value,  used  mainly  for  the  making  of  coal  and  oil,  and  extract  from  it 
not  only  the  humates  in  a  form  in  which  they  could  be  used  for  plants,  but  also 
to  use  these  humates  as  a  seed-bed  in  which  the  Azotobacter  or  nitrogen-fixing 
organism  could  thrive.  If  more  extended  trials  than  those  so  far  undertaken 
could  establish  that  Professor  Bottomley  could  do  those  two  things  he  would  have 
earned  the  encomium  of  Swift  for  those  wlio  made  two  blades  of  grass  grow  where 
one  grew  before.  To  the  speaker  the  subject  was  not,  perhaps,  most  attractive 
on  its  commen-ial  side;  it  was  most  interesting  from  the  point  of  view  of  the 
intricate  chemical  and  biological  considerations  involved.  There  were,  indeed, 
many  questions  he  would  have  liked  to  have  put  to  the  Professor,  particularly 
about  the  preliminary  stages  of  his  process.  He  had  not  yet  learned  the  details 
of  the  bacterium  which  did  the  work  of  humating,  nor  did  he  yet  understand  why 
the  chemical  production  of  humates  should  not  serve  as  a  nidus  for  the  Azoto- 
bacter.   On  these  two  points  it  was  important  to  have  information.     The  point 
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the  author  had  raised  a'bout  the  influence  of  the  peat  on  eel  worm  was  of  par- 
ticular interest  although  not  surprising.  Practical  gardeners  were  well  aware 
that  an  excess  of  nitrogen  manure  was  a  great  encouragement  to  disease.  On 
the  other  hand,  it  has  been  established  that  a  certain  amount  of  nitrogen  was 
good  for  getting  rid  of  mildews.  Traces  of  other  substances,  such  as  lithium 
salts,  were  said  to  be  of  great  value  in  preventing  disease.  The  speaker  had 
been  struck  hy  Professor  Bottomley's  development  of  the  last  part  of  his  thesis, 
respecting  accessory  food  bodies.  In  France  reports  of  experiments,  published 
every  six  years,  alternately  confirmed  and  disproved  the  effect  of  exceeding 
minute  traces  of  most  unlikely  substances  on  plant  growth.  It  had  been  shown 
many  years  ago  that  if  zinc,  to  an  amount  so  small  as  to  be  expressed  in  the 
fourth  place  of  decimals,  were  applied  in  the  culture  of  certain  moulds  the  latter 
developed  at  a  pace  equal  to  sixteen  times  that  of  their  former  rate  af  growth. 
Zinc,  therefore,  must  almost  be  regarded  as  an  accessory  food  body.  It  was  at  all 
events  a  stimulator.  Of  these  stimulators  there  were  so  many  as  to  tempt  to  the 
belief  that  plants,  like  most  living  things,  required  change.  It  was  notorious 
that  plants  grown  for  any  length  of  time  on  the  same  ground  grew  badly.  It  was, 
the  speaker  argued,  quite  unnecessary  to  seek  evidence  of  the  bona  fides  of  the 
lecturer's  experiments,  inasmuch  as  the  latter  had  been  carried  out  by  the 
Curator  of  Kew,  Mr.  Watson,  and  his  assistants.  He  was  himself  convinced  from 
the  first  of  the  efficacy  of  the  m'aterial  discussed,  particularly  on  seeing  the 
remarkable  series  of  plants  whidh  Mr.  Watson  had  grown  at  Kew.  Bacterized 
peat  had  appealed  to  his  imagination  in  connection  with  the  Irish  pro^blem,  to- 
wards a  solution  of  which  a  bacterized  p'sat  industry  in  Ireland,  which  would 
convert  the  peat  bogs  into  smiling  potato  fields,  might  go  far. 

Dr.  J.  A.  Voelcker  had  followed  with  much  interest  the  descriptions  given, 
and,  like  the  Chairman,  accepted  the  demonstration  in  good  faith ;  but,  like  him 
also,  he  desired  further  explanation,  particularly  as  he  proposed  to  carry  out 
experiments  himself.  On  the  question  of  the  amount  of  nitrogen.  Professor 
Bottomley  had  stated  that  he  had  proved  that  the  increase  of  growth  could  not 
be  wholly  accounted  for  by  the  nitrogen  added,  and  he  had  shown  that  in  many 
cases  a  smaller  amount  gave  better  results  than  a  larger  one.  That  was  well 
understood  in  agriculture ;  an  overdose  of  nitrogen  might  lead  to  results  infinite- 
ly inferior  to  those  which  would  follow  the  application  of  the  precise  amount 
which  the  plant  could  take  up  without  injury.  The  nitrogen  question  was  un- 
settled, as,  apparently,  some  experiments  had  shown  that  an  increase  in  crop 
was  not  greater  than  might  be  accounted  for  by  the  nitrogen  added.  As  Pro- 
fessor Bottomley  had  presented  the  matter,  it  seemed  that  the  nitrogen  plus  the 
accessory  food  body  worked  in  a  way  that  was  quite  unfamiliar  to  agriculturists 
or  horticulturists.  For  instance,  it  answered  equally  well  for  any  kind  of  plant, 
potatoes,  cabbages,  or  what  not.    Nitrogen,  he  would  allow^  did  not  behave  quite 
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in  that  way.  It  would  seem  that  the  application  of  this  peat  Avonld  be  fonnd 
beneficial  even  in  the  case  of  golf-greens ;  this  was  somewhat  surpinsing,  inas- 
much as  it  was  recognized  that  the  tendency  of  nitrogenous  manuring  was  to 
produce  coarse,  rank  grass,  and  not  the  fine  herbage  which  the  golfer  desired. 
While  prepared  to  accept  bacterized  peat  from  a  horticultural  standpoint,  he 
was  not  sure  that  it  would  be  applicable  to  agriculture  on  a  large  scale.  The 
author  had  shown  that  in  the  treated  peat  there  was  some  4  per  cent,  of  nitrogen 
which  was  relatively  a  great  quantity  and  should  go  a  long  way.  Moreover,  it 
appeared  to  the  speaker  extraordinary  that  in  view  of  the  antiquity  of  agricul- 
ture and  the  long  study  of  the  growth  of  plants  under  different  conditions  the 
value  of  these  accessory  substances  had  not  been  noted  earlier.  He  could  not  see 
that  there  was  anything  to  show  that  an  observed  increased  in  the  growth  of 
different  crops  could  not  be  accounted  for  by  the  work  of  such  well-known 
materials  as  nitrogen,  potash,  phosphates,  etc. ;  there  was  no  evidence  to  show 
the  need  of  accessory  substances  which  played  a  part  in  the  cultivation  of  the 
plant.  F'inally,  he  would  say  that,  from  a  practical  point  of  view,  the  question 
of  cost  was  paramount.  Was  there  any  likelihood  of  the  material  being  put  on 
the  market  in  an  accessible  form?  It  might  be  too  early  to  put  such  a  question, 
but  he  was  induced  to  ask  the  question  when  he  remembered  that  Professor 
Bottomley  had  indicated,  on  one  diagram  exhibited,  that  one  and  a  half  tons  per 
acre  would  be  needed. 

Mr.  J.  Coutts  observed  that  at  Kew  they  had  found  that  much  peat  added 
to  the  soil  generally  proved  detrimental  to  the  growth  of  monocotyledons ;  better 
results  were  obtai-ned  with  the  smaller  doses.  The  attitude  of  the  experimenters 
at  Kew  was,  he  might  mention,  quite  skeptical;  they  had  suffered  from  the 
"plant  doctor,"  although  the  errors  of  the  latter  were  doubtless  due  to  his  in- 
experience and  ignorance  in  applying  his  materials.  So  far  as  the  bona  fides 
was  concerned,  the  work  done  was  supervised  'hy  Mr.  Watson  himself,  who, 
assisted  by  the  speaker,  mixed  the  materials  for  each  individual  plant ;  the  plants. 
beyond  ordinary  details,  had  no  special  attention  during  growth  other  than  that 
devoted  to  starting  them;  after  a  fortnight  or  so  they  were  left  to  themselves. 
The  results  in  some  cases  were  extraordinary,  and  not  comparable  with  those 
obtained  from  ordinary  nitrogenous  manure.  Experiments  had  been  made  to 
determine  whether  peat  afforded  plants  a  greater  power  of  resisting  the  eel  worm, 
and  in  this  connection  the  carnations  showed  the  most  striking  results.  In  the 
case  of  the  peat-treated  plants  there  was  little  trace  of  eel  worm  after  two  months' 
growth,  whereas  the  nitrated  plants  were  badly  affected  within  a  .fortniglit.  An- 
other experiment  was  made  with  chrysanthemum  plants  in  the  open,  planted  at 
the  sam'e  time  and  under  the  same  conditions.  One  section  of  this  planting  was 
treated  with  2  ozs.  of  peat  to  the  square  yard,  and  a  second  with  4  ozs.,  Avhile  a 
third  section  was  treated  with  dried  sewage  sludge,  and  a  fourth  with  nitrates. 
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The  differences  in  results  were  marked.  The  section  treated  with  the  smaller 
quantity  of  peat  seemed  as  good  as  that  which  had  received  a  larger  allowance. 
Again,  the  sludge  section  was  considerably  superior  to  that  which  was  nitrated, 
although  much  inferior  to  the  peat-treated  sections,  the  action  being  slower.  It 
was  evident  that  there  was  something  in  the  nature  of  manurial  effects  in  the 
peat,  the  root  development  of  the  plants  being  very  marked. 

Mr.  A.  Machin  referred  to  certain  experiments  which  had  been  carried  out 
with  bacterized  peat.  A  quantity  of  peas  had  been  sprinkled  with  the  peat,  and 
other  plants  had  received  treatment  with  nitrates.  From  the  peat-treated  peas 
28  lbs.  of  dry  seed  were  obtainable ;  from  the  nitrated  plants  18  lbs.  Another 
experiment,  had  been  made  with  tomatoes  grown  for  seed  in  houses.  In  this  case 
peat  was  used  for  some  of  the  plants  and  for  others  yellow  loam  mixed  with 
rotten  dung,  and  the  peat-treated  plants  gave  the  better  results,  notwithstanding 
that  they  received  nothing  but  pure  water,  while  the  other  plants  were  fed  every 
three  days  with  a  special  artificial  fertilizer.  If  there  were  no  potash  in  the  peat 
the  plants  nevertheless  obtained  it  in  some  way  or  another,  as  it  was  impossible 
for  fruit-producing  plants  to  do  without  potash.  The  conclusion  the  speaker 
therefore  had  come  to  was  that  the  peat  strengthened  the  plants  by  enabling  them 
to  secrete  in  their  roots  the  power  to  increase  the  phosphates  and  potash  in  the 
soil.  He  knew  of  a  grower  of  plants  who  was  keenly  interested  in  securing  the 
prepared  peat,  as  he  'had  found  that  he  could,  with  peat,  raise  a  plant  in  two 
months  ready  for  sale,  which,  without  the  peat,  required  six  months  for  its 
development.  This  man  was  at  the  present  time  buying  small  plants  in  Holland 
and  Belgium,  and  tehse  plants  he  was  treating  with  a  simple  top  dressing  of  peat. 
alDoiit  a  spoonful  to  each  plant.  In  the  result  the  time  taken  by  the  plants  to 
develop  was  two  months  less  than  when  grown  without  peat.  With  this  peat, 
also,  he  could  obtain  geraniums  by  May  or  June,  selling  them  at  4s.  a  dozen, 
whereas  under  former  conditions  he  obtained  only  2s.  6d.  per  dozen.  The  ques- 
tion of  price  was,  the  speaker  considered,  of  small  consequence  when  regard  was 
had  to  the  unique  properties  of  the  material.  A  grower  who  intended  to  exhibit 
was  compelled  to  secure  the  best  possible  results  and  must  have  the  best  stimulat- 
ors. On  the  other  hand  if,  as  had  been  suggested,  a  small  quantity  would  serve 
as  well  as  a  large  one,  so  much  the  better  for  the  user. 

Dr.  0.  Rosenheim  (King's  College,  London),  believed  that  the  audience 
would  agree  with  the  last  speaker  that  bacterized  peat  was  a  substance  having 
remarkable  properties  as  a  stimulant  to  growth.  He  had  carried  out  a  few 
experiments  for  the  purpose  of  investigating  the  minimum  quantity  of  the  peat 
which  would  produce  the  results  which  Professor  Bottomley  had  shown ;  the 
quantity  proved  to  be  very  small  indeed.  The  speaker  had  found,  on  actual 
analysis,  that  a  solution  prepared  from  the  peat,  containing  only  about  30 
milligrams  of  solid  substances,  produced  striking  results  on  plant  growth.     His 
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results  showed  that  the  effect  of  peat  was  out  of  all  proportion  to  what  would  be 
expected  from  an  equal  weight  of  a  mere  manurial  substance.  The  amount  of 
nitrogen  in  it  could  not  supply  the  needs  of  the  plant,  and  that  remark  was 
equally  applicable  to  the  amount  of  phosphates,  etc.,  present.  There  appeared  to 
be  some  fundamentally  new  substance  at  work,  a  substance  which  was  at  the 
bottom  of  plant  growth.  It  had  struck  him  that  the  active  principal  in  prepared 
peat  had  some  analogy  to  a  newly-discovered  factor  of  animal  nutrition,  which 
is  still  in  its  infancy.  It  was  already  evident  that  the  old  idea  that  animal  and 
human  food  consists  of  proteins,  carbohydrates,  fats,  and  salts  alone  must  be 
abandoned.  In  America,  in  England  and  elsewhere,  it  had  been  experimentally 
shown  that  in  order  to  support  life  something  additional  was  required.  The 
animal  could  obtain  the  necessary  additional  matter  only  from  plants,  and  the 
next  question  that  arose  was,  whence  did  the  plant  itself  obtain  that  substance? 
He  believed  that,  directly  or  indirectly,  the  plant  o'btained  what  it  required  from 
the  humus,  and  that  in  the  peat  as  prepared  by  Professor  Bottomley  the  essential 
substance  for  growth  was  present.  Of  course  it  was  advisable  to  be  very  cautious 
in  bringing  forward  such  a  clue,  but  the  experiments  so  far  carried  out  seemed  to 
support  it.  A  substance  of  the  type  indicated  had  qnite  different  properties  from 
those  of  the  well-known  manures ;  it  was  soluble  in  alcohol,  which  distinguished 
it  from  the  substances  customarily  dealt  with  in  plant  nutrition.  So  far  no 
substance  soluble  in  alcohol  was  known  which  could  produce  such  an  effect  when 
used  in  such  minute  quantities.  He  believed  therefore  that  Professor  Bottomley 's 
bacterized  peat  contained  in  relatively  large  quantities  a  substance  of  funda- 
mental importance. 

Mr.  W.  T.  Chadwin  referred  to  a  paper  recently  read  before  the  Society, 
dealing  with  the  electrification  of  vegetable  life,  and  with  radio-active  residues,  a 
scheme  which,  to  his  mind,  presented  several  practical  drawbacks,  however  great 
might  be  its  scientific  interest.  His  ditficulty  had  been  to  understand  how  the 
farmer  was  to  apply  it,  so  minute  was  the  amount  of  radio-active  soil  to  be  dealt 
with,  and  in  addition  he  had  anticipated  difficulties  in  relation  to  the  2,000  years 
it  was  supposed  to  last.  The  material  which  Professor  Bottomley  had  submitted 
was  interesting  to  the  speaker  in  view  of  his  connection  with  the  Central  Chamber 
of  Agriculture.  Here  again,  the  practical  aspect  was  the  significant  thing.  If 
Professor  Bottomley  could  do  anything  to  increase  the  productivity  of  the  soil 
nothing  could  be  more  desirable.  But  he  (the  speaker)  was  at  once  confronted 
with  the  question  of  cost.  If  the  amount  required  per  acre  could  reach  the 
magnitude  of  one  and  a  half  tons,  he  would  like,  if  not  too  early,  to  realize  the 
probable  cost  of  the  material,  and  also  its  dura.bility. 

Mr.  E.  Colman  desired  to  ask  the  author  whether  the  ])eat  preparation  would 
be  affected  to  any  extent  by  a  dry  season ;  whether  moisture  was  necessary  to 
promote  the  cultivation  of  the  bacilli  referred  to. 
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]Mr.  E.  H.  Sams  asked  the  author  why  he  had  selected  for  his  experiments 
plants  known  to  require  nitrog'enous  food.  The  plants  exhibited  were  known  to 
feed  almost  wholly  on  nitrogen,  and  did  not  need  phosphates,  and  therefore  their 
selection  was  not  a  fair  criterion  of  the  value  of  bacterized  peat.  Such  plants 
responded  rapidly  to  applications  of  organic  manure.  Further,  he  would  inquire 
why  sample  of  food-producing  plants  were  not  submitted.  Experience  had 
taught  the  effect  of  chemical  fertilizers,  but  with  regard  to  the  prepared  peat  it 
seemed  advisable  to  look  further  ahead  and  inquire  into  the  cause  of  the  results 
obtained.  For  plant  food,  those  inert  materials  of  the  soil  should  be  taken  up 
which  were  convertible ;  stimulation  of  plant  growth  would  quickly  lead  to 
exhaustion  of  the  fertility  of  the  soil,  unless  the  peat  could  be  supplied  in  good 
quantity,  whereby  the  humus  required  by  the  soil  would  remain.  Otherwise,  the 
position  would  not  be  better  than  in  the  case  of  the  chemical  manures  which  put 
back  iuto  the  soil  that  which  the  plants  took  up. 

]Mr.  E.  F.  Hawkes  asked  Professor  Bottomley  whether  water  was  added  to 
the  raw  peat  exhibited  on  the  table,  and  was  informed  that  no  water  was  added ; 
the  only  moisture  present  was  that  which  had  not  originally  dried  out.  The 
speaker  was  interested  in  the  point,  because  some  years  ago  he  had  used  peat, 
finel}^  broken  up  and  moistened,  for  growing  young  sugar-cane  cuttings.  The 
heat  emploj'ed  was  75°,  and  the  canes  commenced  growing  very  rapidly,  so  fast, 
indeed,  that  he  used  a  proportion  of  pure  peat  moss  with  the  soil ;  the  plants  grew 
very  much  quicker  than  in  ordinary  soil.  The  paper  itself  and  the  course  of  the 
discussion  led  the  speaker  to  believe  that  possibly,  in  finding  the  most  suitable 
culture  media  for  nitrogen,  Professor  Bottomley  had  also  found  the  most  suitable 
media  for  potash  and  the  phosphates.  It  might  have  the  same  effect  in  speeding 
up  the  latter  foods  in  the  soil  as  it  had  in  the  case  of  the  nitrogen. 

Mr.  A.  Hall  referred  to  his  experience  in  trying  peat  and  sand  as  a  medium 
for  diseased  plants,  with  unsatisfactory  results,  due  doubtless  to  lack  of  experi- 
ence. He  had  tried  ericas  in  prepared  peat,  but  all  the  plants  had  died;  that, 
however,  might  have  resulted  from  bad  treatment. 

The  chairman,  referring  to  the  remark  that  there  was  something  peculiar 
about  the  plants  chosen,  and  that  they  took  only  nitrogen,  desired  to  observe  that 
the  plants  required  just  the  same  foods  as  other  plants ;  it  was  merely  a  question 
of  relative  amounts. 

Professor  Bottomley  replied  very  briefly  to  one  or  two  questions.  In  the 
bacterial  treatment  of  the  raw  peat  with  a  chemical,  it  was  impracticable  to  get 
the  accessory  food  body  precipitated  by  phospho-tungstic  acid — the  ordinary 
method  of  acid,  or  whether  it  was  produced  by  the  breaking  down  of  some  of  the 
organic  decomposition  products  already  in  the  peat,  were  questions  for  further 
investigation.  His  main  point  was  that  chemical  treatment  did  not  yield  the 
results  obtained  by  bacterial  treatment.  He  could  not  say  what  bacterized  peat 
would  cost,  nor  would  it  be  possible  to  estimate  the  cost  until  more  was  known 
about  the  peat. 
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THE  PEAT-MAKING  INDUSTRY  OF  NORTHERN  HOLLAND. 

(U.  S.  Consular  Report). 


Peat  fuel  is  made  in  Holland  from  two  sorts  of  ground,  the  Sphagnum  peat 
beds  being  found  on  the  moorlands,  while  the  sedge  and  grass  peat  beds  are 
situated  in  marshy  bogs.  The  peat  of  the  country  is  formed  from  decayed  veget- 
able matter,  such  as  mosses,  grass,  heather  and  various  other  sorts  of  plants.  The 
grass  peat  bogs  extend  to  a  depth  so  far  beneath  the  normal  ground  water  level 
that  it  is  necessary  to  drain  the  water  off  by  ditches.  The  Sphagnum  bogs  are 
above  the  normal  water  level  of  the  canals. 

Beginning  of  the  Turf-Making  Industry.  Just  as  food,  clothing  and 
lodging  are  necessary,  especially  in  a  climate  like  that  of  Holland,  the  obtaining 
of  fuel  is  also  an  important  matter.  It  is  quite  certain  that  the  earliest  inhabit- 
ants of  the  country  from  remote  times  had  to  burn  peat,  especially  in  those  sec- 
tions of  the  country  where  no  wood  was  to  be  had.  Tihe  peat  industry  here,  there- 
fore, dates  from  many  centuries  ago.  In  the  neighborhood  of  cities  and  villa'ges, 
the  industry  grew  more  rapidly  than  in  country  districts  on  account  of  the 
greater  demand  and  small  cost  of  transportation.  Later,  waterways  were  made 
to  reach  the  more  distant  peat  beds. 

Peat  Bogs  and  Short -^Peat.  Out  of  the  peat  bogs  short  peat  was  obtained, 
also  known  as  "sponturf. "  The  process  of  excavating  the  peat  is  about  as  fol- 
lows :  To  begin  with,  a  small  stretch  of  ground  is  necessary  on  W'hich  to  spread  the 
peat  so  that  it  will  dry.  "When  this  area  of  ground  has  been  leveled  off  and  a 
layer  of  straw  spread  over  it,  the  digger  can  begin  his  work.  With  a  spade  he 
forms  the  loose,  wet  peat  into  square,  fiat  pieces.  When  the  peat  is  well  mixed,  it 
is  taken  out  of  the  basin  and  laid  on  the  straw-covered  ground,  which  absorbs  the 
superfluous  water.  The  sheet,  when  sufficiently  dried,  is  cut  with  a  knife  or  sort 
of  spade  into  blocks  about  the  size  of  an  ordinary  brick.  When  sufficiently  sun- 
dried,  the  blocks  lare  stacked  into  piles.  Later  the  blocks  are  piled  into  larger 
stacks.  In  this  manner  the  peat  is  changed  around  till  that  which  was  at  the 
bottom  of  the  original  piles  is  on  top  of  the  stack.  The  stacking  of  peat  is  done 
usually  by  women.  The  wet  peat  is  laid  in  long  rows  flat  on  the  ground,  so  that 
in  a  short  time  the  sun  has  sufficiently  dried  it  to  form  a  hard  crust  on  the  upper 
side.  Then  another  row  is  laid  on  top  of  the  first,  and  when  this  is  dried,  another, 
and  so  on,  till  11  rows  have  been  laid.  It  is  so  piled  up  that  the  wind  circulates 
freely  around  each  piece. 

The  time  for  digging  the  peat  is  from  March  25th  till  the  end  of  June.  The 
lighter  sorts  are  made  during  the  whole  year.  The  owners  of  peat  fields  erect 
houses  which  are  rented  to  the  workmen  and  their  families.    In  many  instances 
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a  plot  'Of  ground  goes  with  each  house,  which  enables  the  workman  to  dig  and  dry 
his  own  peat  free  of  cost.  The  wages  of  workmen  who  cut  the  peat  range  from 
2  to  3  guldens  ($0.80  to  $1.20)  per  day,  while  the  women  are  paid  from  25  to  32 
American  cents  per  day.  During  the  cutting  season  many  workmen  from 
neighhoring  districts  are  employed. 

Yearly  Turf  Production  of  This  District.  The  yearly  production  of  peat 
in  the  different  Provinces  of  this  consular  district  is  about  3,700  million  blocks, 
divided  as  follows:  Drente,  1,200  million  blocks,  Overysel,  300  million  blocks, 
other  provinces  confined,  200  million  blocks. 

Machines  are  very  little  used  in  the  preparation  of  short  peat.  In  the  peat 
bogs  of  North  Holland  machines  are  here  and  there  used  for  pulping  and  knead- 
ing. In  some  parts  of  the  country  the  peat  bogs  are  often  rented  to  the  workmen 
or  contractors.  When  this  is  the  case,  the  owner  retains  possession  of  the  land 
after  the  peat  has  been  removed.  These  peat  fields  can  not  be  worked  without 
first  obtaining  a  concession  from  the  Government.  A  certain  sum  must  also  be 
paid  for  the  building  and  maintenance  of  the  dikes  around  the  polders.  In 
Priesland  the  owners  of  ground,  where  short  peat  is  produced,  are  obliged  to 
make  a  deposit  in  money.  After  the  peat  has  been  removed  and  the  ground 
brought  under  cultivation  the  amount  of  the  deposit  is  returned  to  the  owner. 

Yearly  Production  of  "Short  Turf."  The  total  yearly  production  of 
"short  turf"  in  this  section  of  Holland  is  about  700  million  bricks  or  blocks. 
Drente  produced  150  million,  Overysel  120  million.  North  Holland  200  million, 
other  provinces  combined  230  million.  The  value  of  this  peat  in  the  bog  is  about 
$600,000.  Here  and  there  peat  is  dug  for  private  use.  The  total  annual  pro- 
duction of  both  long  and  short  peat  in  this  district  is  valued  at  about  $3,000,000 
in  the  field. 

Use  op  Peat  as  a  Fuel.  Besides  what  is  consumed  for  household  purposes, 
the  amount  used  in  factories  is  not  unimportant.  In  brick  factories  situated 
along  rivers  large  quantities  are  used  as  fuel.  In  strawboard  and  potato-flour 
factories,  especially  those  situated  in  the  northern  part  of  the  country,  it  is  used 
in  great  quantities.  Large  quantities  of  heavy  peat  are  also  shipped  from 
Drente  to  Friesland  and  the  northern  cities.  Light  peat  is  also  shipped  in  great 
quantities  to  Amsterdam  and  The  Hague,  where  it  is  extensively  used  for 
lighting  fires. 

Moss  Litter.  In  some  peat  fields,  the  upper  layer  of  peat  to  a  depth  of  one- 
half  to  one  and  a  half  yards,  is  of  a  light  brown  color.  This  peat  is  very  porous 
and  light  in  weight.  Seen  from  the  outside  it  looks  like  great  square  sponges. 
From  this  sort  of  peat,  known  as  ''bolsterturf,"  peat  dust,  which  is  shipped  to 
all  parts  of  the  world,  is  produced.  After  being  ground,  it  is  packed  in  200- 
pound  bales.     Peat  dust  is  much  used  for  bedding  in  stables.     When  used  for 
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that  purpose  its  absorbing  qualities  are  such  that  it  make  an  excellent  fertilizer. 
It  is  also  extensively  used  in  nurseries.  Peat  dust  factories  are  to  be  found  in 
Klazinaveen,  Hoogeveen,  Beilen,  Dedenisvaart,  Friezenveen  and  Bergentheim. 

The  yearly  production  of  peat  dust  in  Holland  amounts  to  200,000  tons.  In 
Germany  the  railways  allow  a  discount  of  30  per  cent  on  the  transportation 
charges,  but  as  this  does  not  apply  to  shipments  from  Holland,  the  Dutch 
shippers  are  unable  to  compete  with  Germany  in  that  country. 

Use  of  Machinery.  On  the  border  of  the  Province  of  Groningen  the  use  of 
peat-making  machines  is  rapidly  growing.  In  the  neighborhood  of  Emraercom- 
pascuum  some  50  machines  have  been  introduced.  These  are  used  only  for 
macerating  the  peat.  The  wet  mass  is  spread  out  on  the  field  and  worked  the 
same  as  ' '  short  turf. ' '  In  Hoogeveen  and  Vroomshoop  there  are  factories  where 
machinery  is  also  used. 

The  undeveloped  districts  in  which  peat  is  found  occupy  but  a  small  portion 
of  the  waste  land  of  the  whole  country.  There  are  yet  about  35,250  hectares  which 
are  still  undeveloped.  In  the  Province  of  Drente  alone  there  still  remain  about 
21,340  hectares  (hectare  equals  2.47  acres)  which  have  not  been  touched.  It 
must  not  be  forgotten  either  that  each  year  there  are  about  10,000  families  who 
find  employment  in  the  peat  fields.  Thousands  of  workmen  also  find  employment 
in  sanding  the  land  and  preparing  it  for  cultivation  after  the  peat  has  been 
removed. 

By  the  judicious  use  of  artificial  fertilizers  such  ground  is  soon  brought  into 
a  high  state  of  cultivation.  The  excavations  caused  by  the  removal  of  the  peat 
are  called  valleys  and  are  very  fertile.  As  soon  as  these  valleys  are  ready  to  be 
worked  they  are  taken  possession  of  by  the  farmers. 

As  soon  as  the  growing  of  grain  and  the  raising  of  potatoes  is  sutficiently 
developed,  factories  for  the  manufacture  of  strawboard  and  potato  flour  are 
established,  and  thus  in  a  few  years  thriving  communities  spring  up  where 
formerly  all  was  waste  land.  Many  prosperous  towns  and  cities,  such  as 
Veendam,  Wildervank,  Oude  and  Nieuwe  Pekela,  Nieuw-Buinen,  Stadskanaal, 
Emmercompascuum,  Klazinaveen,  Erica,  Nieuw  Amsterdam,  Dedenisvaart, 
Hoogeveen,  etc.,  owe  their  existence  and  prosperity  to  the  peat  industry. 

Advantages  of  the  Peat  Industry  to  Inland  Shipping.  By  using  the 
canals  for  the  transportation  of  peat,  hundreds  of  boatmen  and  their  families 
find  a  means  of  livelihood.  Aside  from  a  certain  amount  of  freight  which  is 
shipped  by  rail,  there  are  yearly  between  5,000,000  and  6,000,000  cubic  meters 
(cuhic  meter  e(iuals  35.314  cubic  feet)  of  boat  space  necessary.  When  one  takes 
into  consideration  the  fact  tliat  these  ])oats  have  a  capacity  of  from  50  to  250 
cubic  meters,  some  idea  of  the  extent  of  the  industry  may  be  formed  when  it  is 
stated  that  about  48,000  boatloads  are  shipped  yearly. 
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THE  PUMPING  OF  PEAT 


(Journal  of  the  American  Peat  Society). 

We  now  have  records  of  at  least  four  well  planned  and  executed  experiments 
on  excavating  peat  from  the  bog  and  delivering  it  to  drying  grounds  'by  the  use 
of  pumps  of  the  centrifugal  type.  Two  of  these  have  been  mentioned  before  in 
this  journal.  First,  the  operations  of  Lakeville,  Indiana,  at  which  the  peat  Avas 
excavated  and  pumped  into  tanks  by  a  centrifugal  pump;  second,  the  work  of 
the  Farmers'  Farm  Company  at  their  plant  at  Plymouth,  Ohio,  where  a  12-inch 
suction  dredge  was  installed  and  operated  to  excavate  peat  for  filler  and  deliver 
it  at  the  drying  grounds  for  part  of  the  season  of  1912  with  entire  satisfaction. 
In  the  past  year,  reports  have  been  received  of  two  other  places  at  which  this 
method  of  excavating  and  delivering  peat  has  been  tried  experimentally  with 
success. 

There  seems  to  be  no  question,  therefore,  that  this  method  of  producing  and 
conveying  peat  pulp  is  a  practicable  one  for  making  peat  fuel  in  large  quantities, 
especially  at  undrained  bogs  or  those  which  are  undrainable.  The  method 
apparently  requires,  with  the  ordinary  forms  of  centrifugal  pumps  used  on 
suction  dredges,  that  the  peat  be  diluted  with  water.  It  is  proba'ble  also  that 
with  the  ordinary  forms  of  equipment  used  in  digging  and  pumping  sand  and 
other  mineral  soils,  the  apparatus  will  have  to  be  somewhat  modified  for  getting 
best  results  in  excavating  peat. 

With  some  types  of  peat  the  extra  water  which  has  to  be  pumped  with  the 
peat  separated  from  it  very  quickly,  as  the  peat  settles  from  the  water  in  a  short 
time.  The  water  then  may  be  allowed  to  run  off  through  properly  provided 
channels  from  the  surface  of  the  settled  peat  pulp,  after  which  the  sheet  of  peat 
may  be  marked  as  when  spread  by  machine. 

If  the  peat  is  handled  in  this  way  and  can  be  handled  commercially  for  the 
production  of  peat  fuel,  it  is  easily  demonstrable  that  the  pulp,  to  which  the 
peat  is  reduced  by  ^the  excavating  machine,  and  its  passage  through  the  pump 
itself,  is  much  more  finely  ground  than  the  material  produced  by  the  ordinary 
macerating  machine  of  the  pugmill  type.  This  complete  maceration  is  an 
advantage  in  spreading  -the  wet  peat  pulp  and  in  producing  exceptionally  fine 
grained  bricks  which  when  dry  should  be  tough  and  hard  and  of  comparatively 
high  density. 

It  seems  probable  that  the  thickness  to  which  the  peat  should  be  spread  on 
the  drying  beds  will  be  somewhat  varia'ble  as  with  the  usual  macerating  machine, 
according  to  the  climatic  and  other  conditions  of  the  locality  in  which  the  drying 
is  to  be  done,  but,  on  the  whole,  it  would  seem  that  the  beds  would  have  to  be  a 
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little  thicker  than  with  machine  peat  and  should  be  spread  about  5  to  7  inches 
thick,  according  to  the  amount  of  water. 

The  marking  ofif  into  bricks  would  be  done  in  the  same  way  as  where  the  peat 
is  spread  with  the  usual  type  of  field  press,  such  as  that  which  has  been  in  use  in 
Canada  at  Alfred  and  Farnham. 

In  order  to  keep  the  very  fluid  peat  from  spreading  too  far  on  the  drying 
beds,  some  form  of  retaining  sitrueture  around  the  beds  will  probably  have  to  be 
maintained.  This  can  be  made  movable  and  can  be  quickly  and  cheaply  made  by 
using  boards  of  ordinary  cheap  lumber.  The  boards  under  most  conditiouvS 
probably  need  not  be  more  than  8  inches  wide  with  the  most  fluid  peat.  By 
arranging  the  delivery  pipes  at  proper  intervals,  to  be  determined  by  the  nature 
and  layout  of  the  drying  grounds  and  the  frequency  with  which  the  beds  are  to 
be  alternated,  it  will  be  entirely  possible  to  have  a  permanent  ground  adapted  to 
the  requirements  of  the  business  which  is  to  be  developed. 

Th's  plan  of  handling  peat  for  fuel  production  presents  many  attractive 
features  to  those  who  wish  to  utilize  peat  below  a  permanent  ground-water  level 
and  which  could  not  readily  be  utilized  by  any  of  the  types  of  peat  machines  of 
large  capacity  which  are  now  on  the  market.  It  is  hoped  that  before  long  this 
method  may  be  given  a  thorough  trial  on  a  commercial  scale,  as  it  seems  entirely 
practicable. 


PEAT  LITTER  AND  MULL  FOR  HEN  HOUSES. 


(Journal  of  the  American  Peat  Society). 

Peat  litter  and  mull  have  been  recently  tried  out  for  use  in  poultry  houses 
in  this  country,  with  reported  excellent  results.  These  seems  no  reason  why  this 
material  should  not  be  satisfactory  for  scratching  sheds  and  for  use  under  the 
roosts,  on  the  roosting  platforms  of  the  winter  quarters  of  all  kinds  of  farm 
poultry.  It  is  ideal  for  use  in  brooders  and  for  the  quarters  of  young  chickens. 
The  only  present  difficulty  in  the  way  of  extending  the  use  of  this  material  is  its 
high  cost  in  single  bale  lots  as  compared  with  straw  and  similar  material  which 
it  might  displace  if  it  could  be  sold  at  a  lower  price.  But  in  spite  of  the  neces- 
sary high  price,  a  considerable  amount  of  the  material  is  being  used  by  poultry 
men  and  reports  from  various  sources  seem  to  indicate  that  it  gives  entire  satis- 
faction to  those  who  have  tried  it. 
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THE  BACTERIAL  TREATMENT  OF  PEAT. 


We  are  enabled  to  publish  in  the  present  issue  of  the  Journal  a  full  report 
of  a  paper  recently  read  before  the  Royal  Society  of  Arts  by  Professor  Bottom- 
ley  of  King's  College,  London,  England,  on  the  new  bacterial  treatment  of  peat, 
which  promises  to  be  of  great  interest  to  agriculturists  throughout  the  world. 
The  results  of  numerous  experiments  conducted  at  Kew  Gardens  under  the 
direction  of  the  Curator,  Mr.  Watson,  and  at  other  places  in  England,  would 
appear  to  afford  a  strong  demonstration  of  the  value  of  the  new  fertilizer  pro- 
duced by  this  method. 

Especially  striking  is  the  fact  that  very  small  quantities  appear  to  have 
produced  good  results.  Thus  in  the  experiments  recorded  at  Eton  School  Gardens 
9  oz.  per  square  yard  of  bacterized  peat  used  as  a  top  dressing  on  a  worn  out  soil 
is  reported  to  have  given  results  averaging  nearly  -iO  per  cent,  higher  than  that 
obtained  from  37  lbs.  of  farmyard  manure  to  the  square  yard,  half  dug  in  sub- 
soil and  half  in  top  spit.  Uniformly  favorable  results  seem  to  have  obtained  in 
the  case  of  a  number  of  root  crops,  and  trials  on  grass  on  the  Mid-Surrey  Golf 
Course  also  resulted  favorably.  Experiments  with  2  oz.,  3  oz.,  4  oz.,  10  oz.,  and 
12  oz.  to  the  square  yard  were  made  and  led  to  the  conclusion  that  on  the  golf 
course  at  least,  3  oz.  per  square  yard  produced  the  most  satisfactory  results. 

The  effects  of  so  small  amounts  of  bacterized  peat  can  hardly  be  attributed 
to  the  amount  of  direct  food  material  present  in  the  peat  and  are  not  altogether 
accounted  for.  In  the  interesting  discussion  vVhich  followed  the  reading  of  Prof. 
Bottomley's  paper,  it  was  pointed  out  that  the  practical  value  of  the  new 
fentilizer  would  depend  entirely  upon  the  cost  of  its  application  and  the  dur- 
ability of  its  results.  No  definite  information  on  either  of  these  points  was 
offered. 

Further  reports  of  Prof.  Bottomley's  process  of  treating  peat  will  be 
awaited  with  great  interest,  and  if  it  can  be  brought  into  general  use  with  satis- 
factory economic  results,  the  discovery  may  prove  of  importance  to  Canadian 
farmers  and  gardeners. 


WORLD'S  USE  OF  ARTIFICIAL  FERTILIZERS. 


It  is  estimated  that  the  following  quantities  of  artificial   fertilizers  were 
manufactured  and  sold  to  farmers  throughout  the  world  in  1911: — 
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Tans 

Superphosphate  of  lime 10,000,000 

Rock  phosphates 6,000,000 

Basic  slag 4,000,000 

Guano 66,000 

Potash  manures 1,200,000 

Nitrate  of  soda,  sulphate  of  ammonia,  nitrate  of  lime 

and  nitrolin 4,000,000 

The  deposits  of  nitrate  of  soda  in  South  America  are,  sa^'s  the  Smallholder, 
becoming  gradually  exhausted,  but  science  has  seen  to  it  that  the  farmer  shall 
never  be  in  want  of  supplies  of  nitrogenous  manure.  Sulphate  of  ammonia  is  a 
by-product  in  the  manufacture  of  gas,  and  is  now  also  produced  from  peat. 
Nitrate  of  lime  and  nitrolin  contain  nitrogen  which  has  been  obtained  from  the 
air,  where  it  is  present  in  inexhaustible  quantities.  A  new  source  for  potash 
manures  has  been  found  in  marine  algae,  and  the  process  of  manufacture  is 
chiefly  carried  on  in  the  United  States.  It  is  stated  that  Americans  anticipate  no 
difficulty  in  obtaining  an  annual  supply  of  at  least  1,000,000  tons  of  potassium 
chloride. 

A  new  process  of  dealing  with  felspar  promises  a  further  supply  of  400,000 
tons  of  potash.  The  largest  users  of  artificial  manures,  grouped  according  to 
their  food-producing  capacity,  are : — ^Belgium  and  Luxemburg ;  Germany,  Holl- 
and and  Denmark ;  and  France,  England,  Australia,  Italy,  and  Switzerland. 
Germany  uses  about  1  cwt.  for  every  acre  of  agricultural  land. 

— Weekly  Report,  Department  of  Trade  and  Commerce. 


DISCUSSION  IN  HOUSE  OF  COMMONS. 


On  March  18th,  when  the  estimates  of  the  Minister  of  Mines  were  being 
considered,  a  discussion  arose  in  the  House  of  Commons  on  the  peat  fuel  in- 
vestigations conducted  under  the  direction  of  Dr.  Haanel  at  Alfred,  Out.  Mem- 
bers of  the  House  who  took  part  in  the  discussion  displayed  a  lamentable  lack  of 
knowledge  with  regard  to  what  has  actually  been  done  and  is  being  done  in 
Canada  along  this  line,  and  it  is  sincerely  to  be  hoped  that  our  representatives  in 
Parliament  will  take  every  opportunity  of  becoming  better  acquainted  with  the 
present  condition  and  the  potentialities  of  the  peat  industry. 
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Hon.  Geo.  P.  Graham  (South  Renfrew)  introduced  the  suibject  as  follows:— 

"What  progress  has  been  made  in  experimenting  with  the  manufacture  of 
peat?  Some  years  ago  I  took  quite  a  little  interest  in  the  manufacture  of  peat  into 
a  marketable  commodity  for  fuel.  Having  come  very  close,  however,  to  some 
people  who  have  invested  in  plants  for  the  manufacture  of  peat,  I  have  now 
become  a  doubting  Thom'as  regarding  it.  Experiments  have  been  carried  on  for 
some  years,  but  I  have  yet  to  learn  that  a  method  has  been  discovered  by  which 
the  peat  in  our  peat  bogs  can  be  converted  into  marketable  briquettes.  No  real 
advance  has  been  made.  I  have  seen  tests  made  of  the  briquettes ;  they  burn 
nicely  and  give  out  a  fine  heat,  but  they  have  been  only  a  spasmodic  success,  and 
have  been  manufactured  in  small  quantities.  Can  the  minister  tell  us  if  the 
people  of  Canada  may  expect  our  great  peat  bogs  to  be  utilized  in  a  practical 
manner?  We  have  a  sufficient  amount  of  peat  in  the  Dominion  of  Canada  to 
protect  us  from  all  the  coal  barons  in  the  world,  if  the  Government  has  solved  the 
problem  how  to  manufacture  peat.  If  I  remember  aright,  the  great  difficulty 
was  in  getting  rid  of  the  moisture  in  the  raw  material.  Another  difficulty 
was  that  the  briquettes  though  they  looked  very  inviting  at  first,  and  produced 
the  desired  result,  disintegrated  in  a  very  short  time,  leaving  very  little  behind 
but  a  few  shovelfuls  of  mother  earth. ' ' 

Mr.  Graham  spoke  throughout  of  briquettes,  and  did  not  seem  to  be  aware 
that  the  air-drying  process  successfully  demonstrated  by  the  Mines  Branch  at 
Alfred,  and  now  in  commercial  operation  has  nothing  to  do  with  the  manufacture 
of  briquettes.  His  remarks  apparently  had  reference  to  unsuccessful  operations 
several  years  ago  at  Brockville,  Out.  A  Dickson  briquette  press  was  installed 
there  and  several  thousand  dollars  were  expended  on  buildings,  machinery,  plant, 
drainage,  etc.,  with  no  practical  results.  The  peat  was  gathered  by  harrowing 
the  surface  of  the  bog.  The  loose  peat  thus  exposed  was  quickly  dried  by  the  sun, 
and  a  thin  surface  layer  removed  containing  from  50  to  60  per  cent,  moisture. 
For  the  operation  of  the  briquette  press,  however,  it  was  necessary  to  further  dry 
the  peat  to  a  moisture  content  of  about  10  per  cent.  The  problem  of  accomplish- 
ing this  further  drying  economically  by  artificial  heat  was  not  solved,  and  the 
operations  were  a  failure.  The  further  difficulty  was  experienced  that  the 
briquettes  made  by  the  Dickson  press  disintegrated  in  a  short  time  on  exposure 
to  moist  air  as  stated  by  Mr.  Graham. 

This  was  one  of  the  failures  which  led  Dr.  Haanel  to  advocate  the  testing 
under  Canadian  conditions  of  the  air-drying  process  of  making  machine  peat 
carried  on  ,so  extensively  in  Europe,  and  which  is  now  being  conducted  in  Canada 
with  improved  machinery  devised  to  offset  the  higher  price  of  hand  labor  in  this 
country,  but  involving  no  theoretical  change  whatever  from  the  most  advanced 
European  practice. 
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Mr.  Nesbitt  (North  Oxford)  followed  with  the  suggestion  that  the  govern- 
ment should  look  into  the  process  employed  by  Dr.  McWilliam  at  London,  Ont., 
and  further  said : — 

"In  Russia  they  are  able  to  recover  peat  on  a  commercial  basis  and  sell  it 
against  coal  or  wood  in  very  large  quantities;  but  the  process  is  by  hydraulic 
pressure.  I  have  a  sample  of  the  Russian  peat  at  home,  and  it  is  superior  to  any- 
thing I  have  seen  made  in  Canada,  although  I  have  seen  peat  from  the  various 
Canadian  peat  bogs,  made  by  the  Department  and  by  others  who  have  been  trying 
to  manufacture  it.  Why  should  not  the  Government  look  into  the  Russian  pro- 
cess? We  have  enormous  peat  bogs  all  through  the  country.  If  we  could  manu- 
facture peat  on  a  commercial  ibasis,  there  is  no  reason  why  we  should  not  supply 
our  people  with  this  class  of  fuel.  It  is  a  success  if  it  is  properly  manufactured. 
Peat  produced  by  the  air-dried  process  pulverizes  and  is  no  good." 

If  Mr.  Nesbitt  had  been  conversant  with  the  subject,  he  would  have  known 
that  most  of  the  peat  fuel  made  in  Russia,  amounting  to  some  millions  of  tons 
yearly,  is  manufactured  by  the  very  same  process  and  practically  the  same 
machines  as  were  successfully  used  by  the  Mines  Branch  in  the  operations  at 
Alfred,  Ont.  The  report  of  Erik  Nystrom,  who  was  sent  to  Europe  in  1908  to 
investigate  conditions  there  shewed  that  over  1300  Anrep  plants  were  then  in 
use  in  Russia.  He  reported  moreover  that  the  air-drying  process  was  the  only 
one  which  had  proven  commercial  in  Europe,  and  on  his  recommendation  the 
Anrep  plant  at  Alfred  was  installed. 

The  statement  that  the  Russian  peat  is  made  by  hydraulic  pressure  is  alto- 
gether erroneous,  the  process  being  the  same  identically  as  that  employed  at 
Alfred,  Ont.  So  far  as  we  are  aware  there  is  nowhere  in  successful  commercial 
operation  a  peat  plant  depending  on  hydraulic  pressure  to  remove  the  water 
from  peat. 

Mr.  Nesbitt 's  recommendation  to  the  government  was  made  therefore  just 
six  years  after  they  had  conducted  the  investigation  he  asked  for. 

The  statement  that  air-dried  peat  pulverizes  was  also  clearly  based  on  a 
misconception,  the  speaker  probably  having  in  mind  the  same  sort  of  peat 
briquettes  referred  to  by  Hon.  Geo.  Graham. 

The  process  employed  by  Dr.  McWilliam  has  also  been  already  investigated 
by  the  government.  Full  details  of  his  operations  have  been  published  in  the 
Journal  of  the  American  Peat  Society  in  a  paper  contributed  by  him  at  one  of 
the  annual  meetings  of  the  Society.  He  harrows  the  surface  of  the  bog,  just  as 
was  done  at  Brockville  several  years  ago.  Further  moisture  is  removed  by 
artificial  drying  and  the  peat  dust  then  compressed  into  briquettes.  Dr. 
McWilliam  has  been  experimenting  with  various  driers,  presses,  etc.,  for  the  past 
fifteen  years,  and  so  far  as  can  be  learned  has  not  yet  reached  the  stage  of 
commercial  production. 
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Hon.  Chas.  Murphy  (Russell)  said  he  was  informed  that  $100,000  had  been 
expended  and  that  the  result  had  been  a  complete  failure. 

Hon.  L.  Coderre,  Minister  of  Mines,  stated  in  reply  that  the  total  expendi- 
tures at  Alfred,  before  as  well  as  since  he  took  office  were  $25,508.98. 

The  fact  that  the  manufacturing  of  peat  fuel  in  Canada  by  the  process 
introduced  and  demonstrated  at  Alfred  by  the  government  has  been  continued  by 
private  parties,  who  have  taken  over  the  government  bog,  is  sufficient  evidence 
that  Mr.  Murphy  was  misinformed. 

It  was  further  stated  by  the  Minister  that  Dr.  Haanel  had  reported  that  he 
could  not  recommend  further  expenditures  by  the  government  at  present  because 
he  had  found  that  peat  fuel  could  be  turned  out  commercially  in  Canada  by  the 
air-drying  process. 


PEAT  FUEL  AND  THE  SMOKE  NUISANCE. 


While  good  machine  peat  fuel  is  comparable  to  soft  coal  in  available  calorific 
value,  it  has  the  substantial  advantage  of  being  practically  smokeless.  The  com- 
bustion of  peat  burned  under  ordinary  conditions  being  more  perfect  than  that 
of  soft  coal,  the  comparative  B.T.U.  per  pound  do  not  afford  a  fair  test  of  the 
comparative  value  of  the  two  fuels.  In  the  case  of  soft  coal  the  loss  up  stack,  and 
the  loss  in  the  -ash  pit  due  to  uriburned  fuel  in  the  refuse  are  both  much  greater 
than  with  peat  fuel.  So  great  has  been  the  public  misapprehension  of  the  prob- 
lems involved,  that  chimneys  belching  forth  great  volumes  of  black  smoke  have 
been  regarded  as  a  sign  of  prosperity.  It  is  coming  to  be  realized  that  smoke 
stands  for  nothing  but  gross  economic  waste.  The  losses  and  injury  due  to  smoke 
have  become  so  important  as  to  engage  wide  attention  during  the  past  few  years. 
In  Germany  and  Finland,  societies  have  been  formed  to  study  the  problem  of 
smoke  abatement,  the  Hamburg  Society  formed  in  1902  having  now  473  mem- 
bers. The  health  authorities  of  twenty  English  cities  and  towns  have  agreed  to 
join  in  the  work  of  recording  the  character  and  amount  of  atmospheric  impurity. 

In  the  United  States,  under  the  auspices  of  the  Mellon  Institute  of  Industrial 
Research  connected  with  the  University  of  Pittsburgh,  a  staff  of  twenty-five 
specialists  has  been  for  some  time  engaged  in  investigating  the  smoke  nuisance, 
and  several  important  bulletins  have  appeared,  viz. : — 

1.  Outline  of  the  Smoke  Investigation. 

2.  Bibliography  of  Smoke  and  Smoke  Prevention,  by  Elwood  H.  McClelland. 
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3.  Psychological  aspects  of  the  Problem  of  Atmospheric  Smoke  Pollution, 

by  J.  E.  Wallace  Wallin,  Ph.D. 

4.  The  Economic  Cost  of  the  Smoke  Nuisance  to  Pittsburgh,  by  John  J. 

O'Connor,  Jr.,  A.B. 

5.  The  Meteorological  Aspect  of  the  Smoke  Problem  by  Herbert  H.  Kim- 

ball, Ph.D. 

6.  The  Effect  of  Smoke  on  Building  Materials,  by  Raymon  C.Brennan,  Ph.D. 

7.  The  Effect  of  the  Soot  in  Smoke  on  Vegetation,  by  J.  F.  Clevenger,  M.A. 

8.  Some  Engineering  Phases  of  Pittsburgh's  Smoke  Problem. 
The  following  are  a  few  excerpts  from  the  bulletins  mentioned : — 

"It  has  been  estimated  that  the  smoke  nuisance  costs  Cleveland  $6,000,000; 
Cincinnati,  $8,000,000,  and  Chicago  $50,000,000  per  annum.  Herbert  W.  Wilson 
of  the  United  States  Geological  Survey  is  authority  for  the  statement  that  the 
country  as  a  whole  suffers  a  loss  of  over  $500,000,000  each  year,  in  damage  done 
to  merchandise,  defacement  of  'buildings,  tarnishing  of  metals,  injury  to  human 
life  and  plant  life,  the  greatly  increased  labor  and  cost  of  housekeeping,  and  the 
losses  of  manufacturers  due  to  imperfect  combustion  of  coal. ' ' 

Wilson's  estimate  included  $90,000,000  due  to  imperfect  combustion  of  fuel, 
$270,000,000  for  tubercular  and  other  diseases  induced,  and  $140,000,000  for 
damage  to  merchandise,  extra  cost  of  cleaning,  etc. 

The  engineers  on  the  staff  of  the  Smoke  Investigation,  basing  their  figures  on 
every  type  of  stoker  and  hand  fired  furnace,  estimate  the  loss  up  stack  at  25  per 
cent,  and  other  losses  20  per  cent.  On  this  basis  they  find  that  4.6  lbs.  of  coal  per 
boiler  H.P.  per  hour  are  used,  while  under  conditions  which  could  be  reached, 
only  3.6  lbs.  would  be  required,  which  means  a  saving  of  21.7  per  cent,  of  the  fuel 
consumption.  Placing  the  coal  consumption  of  the  Pittsburgh  district  at  16,000,- 
000  tons  worth  $20,000,000,  the  loss  due  to  imperfect  combustion  which  could  be 
overcome  would  be  $4,340,000  per  annum.  The  total  loss,  part  o'f  which  is  un- 
avoidal^le,  would  be  45  per  cent,  of  the  calorific  value  of  the  fuel,  equal  to 
$9,000,000  per  annum. 

"The  chemical  action  of  daylight  in  Pittsburgh  is  about  60  per  cent,  of  what 
it  is  in  Sewickly  a  small  residential  town."  "There  is  evidence  that  in  general 
the  chemical  intensity  of  sunlight  in  large  cities  is  25  per  cent,  less  than  it  is  in 
small  towns." 

The  soot  fall  per  sq.  mile  per  year  has  amounted  to  220  tons  in  Leeds,  Eng., 
820  tons  in  Glasgow,  and  259  tons  in  London. 

In  Pittsburgh  a  recent  investigation  by  Dr.  W.  C.  White  shews  that 
pneumonia  increased  with  the  density  of  atmospheric  smoke,  irrespective  of  the 
density  of  population  or  of  poverty. 
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AMERICAN  PEAT  SOCIETY. 


The  8th  annual  meeting  of  the  American  Peat  Society  is  to  be  held  at  the 
rooms  of  the  Connnereial  Club,  Duluth,  Minnesota,  on  August  20,  21  and  22, 
1914.  This  meeting  promises  to  be  a  most  important  one  in  the  history  of  the 
Society,  as  well  as  in  the  movement  already  begun  by  State  and  National  Govern- 
ments to  reclaim  the  swamp  lands  of  the  country.  The  interest  in  this  meeting 
is  shown  by  the  number  and  variety  of  papers  already  promised.  It  is  expected, 
from  enquiries  from  Europe,  that  representatives  of  the  Governments  of  some  of 
the  more  important  peat  using  countries  abroad  will  be  present  at  the  meeting 
and  take  part  in  the  proceedings.  Timely  papers  from  European  investigators 
and  practical  peat  producers  are  already  promised.  Amongst  the  papers  on  the 
preliminary  programme  are  the  following: — "Problems  to  be  Solved  in  Develop- 
ing a  Dewaterer  for  Peat,"  by  G.  Herbert  Condict ;  "Latest  Development  in  the 
Peat  Gas  Producer,"  by  B.  F.  Haanel,  of  the  Canadian  Department  of  Mines; 
"The  Possibilities  of  Peat  in  the  Beneficiation  and  Smelting  of  Iron  Ores,"  by 
Prof.  Peter  Christiansen,  of  the  University  of  Minnesota;  "Converting  Peat 
into  Fuel,"  by  Prof.  Charles  A.  Davis,  of  the  U.  S.  Bureau  of  Mines;  "The  Peat 
Industry  in  Ireland,"  by  Thomas  Tomlinson ;  "The  Use  of  Peat  in  the  North- 
West  Provinces  of  Russie,"  by  Engineer  Q.  v.  Lubkowski,  of  Warsaw;  "Peat 
Briquetting, ' '  by  Dr.  J.  McWilliam  ;  ' '  Briquettes  from  Peat  and  Petroleum, ' '  by 
Robert  Blei,  of  Sacramento,  California;  "Practical  Demonstration  of  Herbein's 
Patent,  by  a  Small  Working  Model  of  the  Herbein  Briquetting  Machine,"  by 
C.  A.  Squire,  of  Cleveland,  Ohio;  "How  to  Prepare  a  Peat  Bog  for  Fuel  Mak- 
ing," by  Gustave  Carlsson,  of  Farnham,  Ont;  "Application  of  Machinery  on 
Peat  Deposits,"  by  L.  A.  Krupp,  of  Findlay,  Ohio;  "Economic  Aspect  of  Peat 
in  America,"  by  John  N.  Hoff,  of  New  York;  "Comparative  Costs  of  Drying 
Peat  Fertilizer  with  Fuel  Oil  and  Coal,"  by  John  Wiedmer,  of  St.  Louis,  Mo.; 
' '  The  Peat  Industry  of  Russia, ' '  by  Gr.  Lisitzin,  of  Riga.  An  exhibition  of  peat, 
peat  products,  and  anything  pertaining  to  peat  development  has  been  arranged 
under  the  auspices  of  the  Duluth  Committee  of  Arrangements. 


THE  NEW  SULPHATE  OF  AMMONIA  MANUFACTURER'S  ASS'N. 


At  the  annual  meeting  of  the  Sulphate  of  Ammonia  Committee  it  was  agreed 
that  the  committee  should  be  amalgamated,  recently  formed,  under  the  title  of 
the  Sulphate  of  Ammonia  Association,  with  two  sections,  the  one  to  carry  on 
propaganda  work,  which  has  hitherto  been  the  sole  work  of  the  Sulphate  of 
Ammonia  Committee,  and  the  other  to  attend  to  the  sale  of  sulphate.     Already 
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makers  of  sulphate,  representing  over  200,000  tons  per  annum,  have  joined  the 
sales  section.  It  is  estimated  that  an  annual  contribution  of  9d.  per  ton  will 
cover  the  propaganda  \vork,  and  6d.  per  ton  the  work  of  the  selling  branch  of 
the  Association. 

During  the  year  29  new  subscribers  joined  the  committee,  representing 
39,500  tons  of  sulphate.  The  total  number  of  subscribers  to  tlie  Committee  is 
now  446,  representing  a  total  of  303,924  tons  of  sulphate,  an  increase  over  last 
year  of  31,033  tons,  being  19,500  tons  from  new  subscribers,  as  above,  and 
nearly  12,000  tons  increase  in  output  from  old  subscribers.  The  new  subscribers 
include  nine  coal  and  iron  firms,  with,  an  output  of  17,500  tons  of  sulphate. 

For  carrying  on  the  work  of  the  Selling  Committee  of  the  new  Association, 
the  country  has  been  divided  into  five  districts:  (1)  Scotland,  which  as  a  district 
is  the  largest  contributor  of  production;  (2)  Newcastle  and  district;  (3)  Man- 
chester district  and  Wales;  (4)  the  Birmingham  and  Midlands  district;  and  (5) 
London  and  the  South  of  England.  The  committee  already  represent  210,000 
tons  of  the  430,000  tons  of  sulphate  equivalent  now  produced  in  this  country. 
The  Propaganda  Committee — i.e.,  the  old  Sulphate  of  Ammonia  Committee — 
represent  a  production  of  304,000  tons. — The  Colliery  Guardian. 


WET  PEAT  ZONES  FOR  ARRESTING  COAL  DUST  EXPLOSIONS. 


An  interesting  use  of  peat  is  described  in  a  recent  number  of  the  Colliery 
Guardian,  viz.,  for  arresting  coal  dust  explosions  in  mines. 

The  method  adopted  is  to  establish  zones  by  walls  or  plates  of  peat  along  the 
side  walls,  which  are  wetted  instead  of  the  strata.  The  construction  of  such  peat 
plates  is  carried  out  in  a  simple  way  by  inserting  the  ordinary  brick-like  peat 
pieces  between  wire  netting.  Hereby  handy  plates  are  formed,  which  can  easily 
be  hung  up  and  removed  along  and  from  the  road  walls,  and  of  which  zones  of 
any  length  can  be  built. 

Peat  has  the  ability  to  absorb  water  to  tbe  extent  of  five  to  six  times  its  own 
weight,  and  to  retain  the  same  for  a  very  long  period.  A  square  yard  of  peat 
plates  absorbs  about  10  gallons  of  water.  At  a  height  of  the  roads  of  2  yards  it 
is  therefore  possible,  when  peat  plates  of  the  same  height  are  provided  on  both 
side  walls,  to  accumulate  40  gallons  of  water  per  lineal  yard,  or  2,000  gallons  of 
water  in  a  peat  zone  of  50  yards. 

As  the  wetted  peat  liberates  the  water  very  slowly,  frequent  watering  is  not 
necessary.  It  quite  suffices  to  sprinkle  the  peat  zones  once  or  twice  a  week,  or, 
in  cases  where  there  are  water  pipes  in  existence  in  the  roads,  to  open  the  valve 
of  a  perforated  water  pipe  provided  above  and  along  the  zones. 
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An  important  factor  is  the  great  mechanical  effeot  which  the  torn-off  and 
telescoped  peat  plates  exercise  upon  flames  of  explosions,  where  the  heat  of  the 
flame  is  prevented  from  being  transferred  into  power.  This  action  is  also  available 
against  consecutive  explosions. 

A  series  of  tests  carried  out  last  year  at  Derue  in  Westphalia  gave  very  sat- 
isfactory results,  which  are  described  and  illustrated  by  diagrams  in  the  article 
in  the  Colliery  Guardian. 


PEAT  IN  RUSSIA. 


Peat  is  continually  growing  in  importance  as  a  fuel  in  Russia ;  this  increased 
use  is  accompanied  by  a  rise  in  price.  The  Government  is  also  giving  more 
interest  to  peat  cultivation.  The  principal  Governments  of  Petersburg,  Nishni- 
Novgorod  and  Moscow  are  establishing  schools  ifor  instructing  the  peasants  in 
methods  of  preparing  their  peat  lands  and  of  using  them  to  best  advantage.  The 
selected  peasants  who  go  to  these  schools  and  complete  the  course  are  sent  back  as 
teachers  to  instruct  their  neighbors. 


An  interesting  departure  from  Russian  practice  is  being  made  at  Bogor- 
odsk,  near  Moscow,  Russia,  where  an  electric-lighting  corapan}^  has  lately 
acquired  an  extensive  peat  bog  with  a  view  to  utilizing  the  peat  as  fuel  for  the 
generation  of  electrical  energy  on  a  large  scale.  It  is  proposed  to  establish  one 
of  the  largest  electrical  stations  in  the  country  near  the  peat  deposits,  and  to 
supply  the  current  generated  not  only  to  Moscow,  but  also  to  the  towns  and 
villages  within  a  wide  radius  from  the  plant. 


In  some  parts  of  Russia  where  fuel  is  scarce  and  high  in  price,  so  that  the 
glass  industry  has  sufl^ered  to  some  extent,  it  has  been  found  that  some  of  the 
works,  becaiise  of  tlieir  fortunate  location,  were  able  to  suhstitute  peat  for 
petroleum  and  coal,  the  ruels  whicii  they  had  formerly  used,  dt  is  well  known 
that  the  fuel  cost  is  a  very  important  item  in  the  production  of  glass  and  those 
factories  that  were  able  to  obtain  peat  at  nominal  prices  have  been  able  to  make 
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much  larger  profits  since  the  closing  down  of  their  unfortunate  competitors.  It 
is  believed  that  as  a  result  of  the  success  of  these  glass  works,  in  the  future,  new 
factories  will  be  located  only  in  distnicts  where  there  is  an  abundant  fuel  supply, 
as  well  as  cheap  labor. 


The  Russo-British  Chamber  of  Commerce  has  published  an  account  of  the 
work  of  the  Russian  Ministry  of  Agriculture  for  the  last  five  years  (1909-1913), 
during  which  period  the  Ministry  has  expended  511,500,000  roubles  ($263,422,- 
500)  on  agriculture,  land  organization,  and  improved  methods  of  utilizing  and 
protecting  the  natural  wealth  of  the  country. 

During  the  five  years  the  Ministry  has  taken  the  initial  steps  towards  re- 
claiming marsh  and  desert  land.  In  European  Russian  over  17,000,000  acres 
have  been  surveyed,  about  500,000  acres  have  been  drained,  and  some  2,000  wells 
sunk. — Weekly  Notes,  Department  of  Trade  and  Commerce. 


APPARATUS  FOR  DISTILLATION  OF  PEAT. 


British  patent  12427  (1913),  Improvements  in  and  relating  to  the  Distilla- 
tion of  Wood,  Soft  Coal,  Lignite,  Peat  and  Shale,  and  the  Utilisation  of  the 
Products  of  the  Distillation  for  Creosoting  Timber  and  other  purposes.  D.  de 
Nagy,  of  183  Tulse-hill,  London,  iS.W. 

Consists  of  an  apparatus  for  carbonising  or  distilling  timber,  soft  coal, 
lignite,  shale  and  peat  in  piles  without  retorts  or  ovens,  such  apparatus  having  in 
its  basement  chambers  into  which  the  distillation  products  are  led  and  employed 
for  creosoting  timber  placed  in  such  chambers.  Near  to  the  periphery  of  the 
floor  of  the  apparatus  or  fould — on  its  surface — is  a  small  channel  which  is  pro- 
vided with  openings  protected  by  grates.  These  openings,  or  holes,  are  the  com- 
munications from  the  surface  with  the  chambers  built  below  the  fould.  These 
chambers,  six  to  twelve,  are  build  in  radial  form,  and  communicate  below  the 
surface  with  the  chimney  which  is  erected  in  the  centre  of  the  fould.  The 
chimney  is  provided  with  a  valve,  which  being  opened  allows  the  non-condensed 
gases  to  pass  to  the  air,  or  through  a  pipe  line  to  a  gas  reservoir.  As  many 
chambers  as  are  required  are  built  airtight  of  iron  sheets.  The  chambers  are  so 
built  as  to  slope  to  a  channel  in  the  basement  round  the  Fould  which  collects 
the  condensed  by-products,  from  whence  they  flow  through  a  pipe  to  a  reservoir. 
The  fould  and  chambers  are  built  of  brick  work,  cement  or  iron ;  the  chimney  is 
built  of  strong  iron  sheets. — The  Colliery  Guardian. 
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UNITED  STATES  PATENTS  GRANTED  FOR  PEAT  MACHIINERY. 


1912 


Peat  blocks  turning  aparatus.  T.  A.  Mig^iill;  No.  1,015,390;  Jan.  23; 
Sp.  p.  5079,  Gazette,  Vol.  174,  p.  875. 

Implements  for  obtaining  samples  from  peat  bogs,  etc.  B.  Granville;  No. 
1.027.246;  May  31;  Sp  p.  4782,  Gazette,  Vol.  178,  p.  805. 

Peat  dr3'ing  apparatus.  A.  S.  Cairncross ;  No.  1,036,072 ;  Aug.  20 ;  Gazette, 
Vol.  181,  p.  633. 

Drying  raw  peat.  H.  Brune  and  H.  Horst ;  No.  1,033,779  ;  July  20 ;  Gazette, 
Vol.  180,  p.  1146. 

Preparing  peat  fuel.  T.  Franke ;  No.  1,031,638;  July  2;  Gazette,  Vol.  180, 
p.  274. 

Peat  machine.  A.  S.  Cairncross;  No.  1,019,946;  Mar.  12;  Sp.  p.  2011, 
Gazette,  Vol.  196,  p.  347. 

1913 

Peat  delivering  apparatus.  J.  Mackaye ;  No.  1,053,191 ;  Feb.  18 ;  Gaz.  vol. 
187;  p.  536. 

Peat  expresser.  0.  J.  Sigler  and  H.  J.  Jarvis;  No.  1,049,614;  Jan.  7;  Gaz. 
vol.  186 ;  p.  102. 

Peat  laying  and  cutting  machine.  T.  A.  Mighill ;  No.  1,053,197;  Feb.  18; 
Gaz.  vol  187 ;  p.  539. 

Peat,  slime,  and  like  substances.  Treating.  G.  Wolters ;  No.  1,074,400 ;  Sept. 
30 ;  Gaz.  vol.  194  ;  p.  1057. 
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A  REVIEW  OF  MODERN  USES  OF  PEAT. 


(Reprinted  from  Indian  Engineering,  vol  54), 


Tlie  value  of  peat  as  a  fuel  for  the  produotion  of  gas  is  noAV  well  esta])lished. 
This  perhaps  is  the  most  important  use  it  can  be  put  to  at  present,  but  there  are 
some  minor  ways  in  which  it  is  employed,  perhaps  not  generally  known.  For 
instance,  as  litter,  for  which  is  utilized  the  poor  imperfectly  decomposed  fibrous 
varieties  of  a  mossy  brown  appearance.  Its  value  as  a  litter  lies  in  its  antiseptic 
properties  and  its  capacity  for  absorbing  the  nitrogenous  organic  matter,  thus 
improving  the  quality  and  quantity  of  stable  manure.  Used  in  dairy  barns  it  is 
found  to  keep  down  odors  to  a  large  extent,  if  changed  once  every  two  or  three 
weeks.  In  the  'form  of  dust  it  is  of  use  for  scattering  on  floors  of  poultry  houses, 
where  it  helps  to  destroy  parasites,  and  with  the  droppings  also  forms  a  valuable 
manure ;  for  the  same  reason  it  may  be  used  in  all  animal  cages.  It  has  also  been 
successfully  used  in  combination  with  waste  fish  leavings  and  with  night-soil  for 
manufacturing  purposes.  As  a  mixer  for  soils  it  has  many  uses.  For  potted 
plants  a  one-inch  layer  of  peat  dust  preserves  moisture  in  the  soil  and  is  a  good 
protection  for  the  roots  against  cold  and  freezing. 

In  Grermany  they  use  peat  for  the  treatment  of  sewage  in  a  large  numiber  of 
towns  not  provided  with  a  hydraulic  system.  The  vessels  from  house  closets  are 
collected  and  conveyed  on  special  carts  to  the  sewage  works  where  they  are  lifted 
by  elevators  to  the  first  floor  of  the  building,  emptied  mechanically  and  taken  to 
a  cleansing  room  where  they  are  treated  with  steam  and  peat  dust  in  a  horizontal 
cylinder  provided  with  a  screw.  A  screw  conveyor  then  carries  the  material  to  a 
shed  where  it  is  stored  as  manure  and  sold  at  a  rate  equivalent  to  $2.24  per  ton. 
This  manure  is  said  to  be  odorless  and  of  a  moist,  powdery  consistency  resembling 
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rich  mould.  The  complete  plant  for  a  town  of  60,000  inhabitants  cost  about 
$48,000,  and  is  commonly  used  for  towns  with  a  population  of  over  10,000.  Peat 
dust  is  also  commonly  used  as  a  packing  for  fruit,  vegetables,  fish  or  meat  to  be 
dispatched  long  distances ;  and,  being  a  good  non-conductor,  is  suitable  for  pack- 
ing ice,  for  covering  icehouses,  for  covering  steam  and  water  pipes,  heating  and 
cooling  chambers,  patching  bins,  etc.  To  start  early  vegetables  in  a  greenhouse, 
decayed  peat  is  admirable  for  mixing  with  the  ordinary  pot  soils,  using  one  part 
peat,  one  part  well-rotted  staible  manure  and  one  part  rotted  sod  loam.  Before 
use  after  removal  from  its  bed,  it  should  be  allowed  to  lie  in  piles  for  three  or 
four  months  to  aerate,  then,  after  mixing  with  the  manure  and  loam,  be  allowed 
to  lie  for  a  month  or  two  before  potting. 

Like  coal,  peat  varies  in  quality  within  wide  limits  and  some  purposes  to 
which  the  inferior  qualities  may  be  put  have  been  briefly  alluded  to  above.  For 
fuel  purposes  it  will,  of  course,  be  necessary  to  select  the  better  kinds,  and  even 
these  need  to  be  pulped  and  formed  into  bricks  before  firing.  The  great  draw- 
back in  it  is  the  enormous  amount  of  moisture  it  contains  and  so  long  as  it  is  in 
the  fibrous  state  this  moisture  is  difficult  to  drive  off.  Pulping  breakjs  up  the 
fibres,  after  which  if  it  is  made  up  into  bricks  it  can  be  dried  more  rapidly  and 
completely  and  converted  into  hard  'blocks  which  ultimately  contain  from  18  to  25 
per  cent,  of  moisture  only.  Bricks  of  first-class  quality  may  be  turned  on  the 
lathe  and  in  appearance  resemble  Irish  bog  oak.  Grood  Scotch  and  Irish  peats 
contain  only  1  to  1^/4  per  cent,  of  ash  and,  when  bricked,  the  calorific  value  of  l^y 
tons  is  equivalent  to  the  calorific  value  of  one  ton  of  good  coal.  On  this  basis  and 
on  the  fact  peat  bricks  can  be  turned  out  at  96c  or  $1.20  a  ton,  it  can  always  be 
worked  out  if  it  is  possible  for  it  to  compete  against  coal.  It  has,  however,  al- 
ways some  inherent  advantages  over  coal  which  have  to  be  considered  in  balancing 
the  question  of  its  use.  It  is  cleanly  to  handle,,  burns  brightly  and  clearly,  pro- 
duces practically  no  smoke  and  is  even  said  to  raise  steam  more  rapidly  than  coal ; 
and  for  these  reasons  it  is  used  largely  in  Holland,  where  it  actually  costs  more 
than  coal.  Moreover,  it  seems  to  have  been  proved  that  it  'burns  to  better 
advantage  when  employed  with  coal,  either  coal  briquets  or  ordinary  coal,  in  the 
ratio  of  1  to  1.  If  a  good  class  of  peat  be  made  carefully  into  bricks  and  then  be 
subjected  to  dry  distillation,  a  very  good  dense  charcoal  is  produced,  most  useful 
for  metallurgical  processes,  as  it  can  carry  a  good  load  without  crushing.  In  the 
process  of  distillation  valuable  by-products  are  also  obtained,  the  following  being 
given  as  recoveries  from  100  tons: — Sulphate  of  ammonia,  1^^  tons;  acetate  of 
lime,  5  cwts. ;  methyl  alcohol,  60  gallons ;  crude  oils,  2  tons ;  creosote  oils,  iVz  tons. 
The  coke  (charcoal)  varies  from  30  to  34  tons  and  enough  gas  is  given  off,  atfter 
once  the  retort  has  become  thoroughly  heated,  to  fire  the  retorts  and  carry  on  the 
process  of  distillation,  with  a  large  surplus  of  high  calorific  value  to  use  for  gas 
engines  or  to  fire  boilers.  The  great  secret  of  financial  success  in  a  great  venture 
is  ability  to  drain  the  peat  bog  without  undue  expense.    If  a  large  percentage  of 
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the  moisture,  often  amounting  to  90  per  cent.,  can  be  driven  away,  then  the  peat 
can  be  economically  cut  and  stacked  to  dry  till  the  moisture  drops  to  something 
below  30  per  cent.  It  needs,  of  course,  the  summer  months  for  drying,  at  the 
same  time  it  must  not  be  imagined  that  if  left  exposed  through  a  wet  winter  the 
summer's  work  is  undone,  because  dried  peat  will  re-absorb  only  a  small  propor- 
tion of  rain.  It  is  used  as  a  domestic  fuel  in  both  Scotland  and  Ireland  without 
any  draining  of  the  bogs,  but  is  merely  cut  from  the  bogs  and  sun-dried.  As  a 
means  of  producing  gas  to  be  employed  for  power  purposes  its  success  is  quite 
established  in  cases  where  the  conversion  can  go  on  at  the  site  of  the  bog,  that  is 
when  the  peat  has  not  to  bear  the  cost  of  carriage  and  the  power  generated  can 
be  utilized  in  the  neighborhood.  The  gas  is  as  good  as  that  frohi  tlie  best  "Welsh 
anthracite  and  the  by-products  also  just  as  good.  Cheap  drainage  of  the  bog  is 
the  basis  of  success  and  wherever  this  is  effected  so  that  peat  with  the  reduced 
percentage  of  moisture  required  can  be  put  into  the  gas  producer  at  anything 
under  96c  a  ton,  success  is  assured.  As  a  domestic  fuel  it  is  said  to  be  preferred 
to  coal.  It  kindles  more  easily  than  wood  and  is  often  used  together  with  billets 
of  beech  and  oak,  because  used  thus  it  gives  a  more  lasting  heat  than  wood  or  coal. 
(Note — The  tons  in  this  article  are  gross  or  long  tons). 


SASKATCHEWAN  LIGNITE. 


The  following  is  a  brief  summary  of  a  talk  given  October  1  before  the  Regina 
Board  of  Trade  by  S.  M.  Darling,  who  is  in  charge  of  the  government's  lignite 
experimental  station  at  Estavan.  It  foreshadows,  in  a  measure,  the  full  report 
of  Mr.  Darling's  work,  which  is  now  being  prepared. 

The  brown  coal  deposits  in  southern  Saskatchewan  are  the  sole  sources  of 
fuel  in  the  vast  territory  between  the  head  of  the  great  lakes  and  the  Rocky 
Mountains.  In  character  they  are  true  lignite  of  cretaceous  age.  The  woody 
structure  is  very  marked.  As  to  quantity,  there  are  not  millions  but  billions  of 
tons  east  and  west  of  the  Souris  river,  and  he  would  be  a  pessimist  indeed  who 
would  not  feel  sanguine  of  the  future  of  a  country  possessing  such  enormous 
sources  of  fuel  and  power. 

The  reason  why  this  lignite  is  not  more  generally  used  is  to  be  found  in  some 
of  its  physical  characteristics.  But  the  obstacles  should  not  discourage  us.  When 
anthracite  was  first  discovered  it  was  regarded  as  useless  until  someone  stumbled 
on  a  way  to  burn  it,  and  then  there  arose  a  splendid  industry.  The  same  is  true 
of  lignite.  And  the  size  of  the  anthracite  trade  will  not  at  all  compare  with  this 
lignite  industry'  when  the  lignite  comes  into  its  own. 

First  it  must  be  dried.  This  will  eliminate  the  freight  on  the  30  per  cent, 
content  of  water,  and  the  necessity  of  evaporating  that  water  in  the  furnace.  For 
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this  purpose  it  must  be  crushed  to  about  one  inch.  The  larger  sized  lumps  of  the 
dried  fuel  can  be  burnt  on  automatic  stokers  similar  to  those  recently  installed  in 
the  power  plant  of  the  city  of  Regina.  The  smaller  sized  lumps  will  be  passed  on 
to  the  briquette  section  or  to  the  carbonising  oven,  to  be  carbonised  before  being 
briquetted.    There  is  no  waste  whatever  and  no  lost  motion  in  handling. 

At  Superior.  Wisconsin,  I  recently  dried  a  carload  of  lignite,  briquetted  it 
and  burned  the  briquettes  in  a  boiler  test  under  the  boilers  at  the  Parliament 
Buildings,  Regina.  ^Ir.  Smyth,  the  chief  engineer,  supervised  the  test  and  kept 
the  records.  The  amount  of  water  evaporated  per  pound  of  fuel  as  fired  was  6.36 
pounds.  Temperature  of  feed  water  57  degrees  Fahrenheit.  Last  January  in  a 
test  at  the  city  power  plant,  using  a  good  Alberta  ccial,  under  like  conditions,  the 
amount  of  evaporation  was  6.5  pounds  per  pound  of  fuel  as  tired.  With  equip- 
ment designed  specially  to  handle  this  lignite  we  can  make  briquettes  that  will  be 
fully  equal  to  the  western  coals  in  evaporating  efficiency.  In  this  test  I  was  under 
the  handicap  of  not  being  able  to  dry  the  lignite  thoroughly.  The  lignite  dust  is 
very  explosive.  The  drying  plant  was  not  equipped  with  explosive  safeguards, 
.and,  not  wishing  to  risk  blowing  up  the  plant,  the  moisture  was  reduced  only 
from  30  per  cent,  to  10  per  cent.  A  plant  equipped  for  t^e  purpose  would  remove 
practically  all  of  the  moisture.  That  10  per  cent,  of  moisture  was,  of  course,  a 
great  handicap  and  yet  the  results  wit'h  the  briquettes  were  practically  the  same 
as  with  the  western  coal.  These  briquettes  were  not  made  one  at  a  time  in  an 
experimental  way,  hut  came  through  the  press  at  tihe  rate  of  35  tons  an  hour. 

No  byproducts  are,  of  course,  obtained  where  the  lignite  was  simply  dried. 

I  believe,  however,  that  the  most  profitable  way  to  'utilise  the  lignite  is  to 
carbonise  it ;  that  is,  to  distil  off  all  volatile  matter. 

On  carbonisation,  the  products,  in  round  numbers  are : 

1.  Gas,  per  ton  of  lignite 10,000  cubic  feet 

2.  Oil  or  tar  per  ton 15  gallons 

3.  Ammoniacal  liquor  35  gallons 

4.  Carbon  residue 1,200  pounds 

The  gas  has  la  heating  value  of  400  British  thermal  units  per  cubic  foot  and 
makes  a  good  "town  gas,"  for  use  in  stoves  and  ranges.  It  is  not  a  good  illumin- 
ating gas;  it  is  serviceable  principally  for  fuel  and  power. 

There  is  more  gas  in  one  ton  of  lignite  than  is  required  to  carbonise  the  next 
ton.  This  surplus  gas  has  a  very  direct  bearing  upon  the  matter  of  cheap  iDower. 
Six  thousand  cuibic  feet  of  gas  are  required  to  carry  on  the  carbonising,  leaving 
a  surplus,  costing  nothing,  of  4,000  cubic  feet  per  ton  to  be  used  for  power. 

The  market  for  domestic  fuel  is  very  large  and  it  is  not  unreasonable  to 
expect  that  the  demand  for  carbonised  lignite  for  gas  producers,  and  domestic 
fuel  in  the  shape  of  briquettes,  will  be  sufftciently  large  to  yield  from  the  surplus 
gas  all  the  power  required  within  a  wide  range  of  the  lignite  fields.  The  power 
derived  from  this  surplus  gas  costs  less  than  Niagara  water  power,  $8  per  horse 
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power  3'ear.     If  iieeessary  the  amount  oaii  be  augmented  by  using  carbonised 
lignite  in  gas  producers. 

The  oils  and  tars  extracted  from  the  lignite  can  l)e  put  to  many  uses — fuel 
oil,  ereosoting  oil,  leather  preservative,  water  proofing,  tar  paper,  roofing  pitch, 
etc.  The  pitch  makes  ^an  excellent  binder  for  briquettes  and  will  go  far  towards 
reducing  the  cost  of  this  item.  Almost  all  our  ooal  tar  dyes  and  other  coal  tar 
products  liave  heretofore  come  from  Europe,  principally  Germany.  Several 
million  gallons  of  creosating  oils  for  preserving  timber  have  been  imported 
annually.  That  supply  is  now  cut  olif  and  the  value  of  these  materials  on  this 
continent  greatly  enhanced.  It  is  unfortunate  that  we  are  not  now  ready  to 
supply  a  large  part  of  this  demand  from  our  immense  stores  of  lignite. 

From  the  ammonia  compounds  is  derived  a  substiantial  quantity  of  valuable 
fertiliser. 

Lump  carbonised  lignite  is  the  ideal  gas  producer  fuel.  The  amount  of  gas 
is  equal  to  that  fromi  anthracite  pound  for  pound,  ])ut  the  gas  is  richer,  far  less 
tar  and  less  clinker  and  burns  more  freely. 

The  100  horse  power  producer  gas  plant  in  the  Leader  Building,  Regina,  has 
used  six  carloads  of  this  carbonised  lignite,  and  on  anything  approaching  a  full 
load  they  got  a  horse  power  on  each  pound  of  fuel.  There  are  two  dozen  gas 
producer  plants  in  this  territory  that  will  use  this  carbonised  lignite  when  it  can 
be 'supplied  in  sufficient  quantities.  It  means  a  reduction  of  30  per  cent,  in  their 
fuel  bills. 

As  a  domestic  fuel  the  carl)onised  lignite  briquettes  are  fully  equal  to  anthra- 
cite, ton  for  ton.  They  have  a  heating  value  of  12,000  British  thermal  units  per 
ton  as  against  anthracite's  13,000  liritish  thermal  units.  But  there  is  no  clinker 
from  the  lignite  briquettes,  no  loss  in  burning,  and  they  can  be  used  nicely  in 
kitchen  ranges,  which  is  impractica'ble  with  hard  coal. 

These  different  samples  of  carbonised  lignite  l)riquettes  which  I  have  here 
were  not  made  in  a  laboratory,  but  on  commercial  presses,  used  to  briquette 
bituminous  coal,  at  the  rate  of  10  to  35  tons  per  hour.  These  were  all  made  from 
Souris  lignite.  They  can  be  marketed  in  this  territory  at  a  price  very  much 
lower  than  that  of  any  other  domestic  fuel  of  equal  value. 

This  drying,  carbonising  and  briquetting  of  the  lignite  results  in  substantial 
economies  from  the  standpoint  of  the  mine  owner.  There  is  not  the  large  waste 
in  screenings  as  at  present ;  every  pound  mined  is  used  for  some  purpose.  The 
product  is  put  into  such  a  condition  that  it  can  be  stored  indefinitely  and 
shipped  any  distance  without  deterioration.  This  is  not  possible  with  the  raw 
lignite.  Which  can  be  mined  only  as  it  is  used.  The  lignite  mines  are  therefore 
idle  a  large  part  O'f  the  year.  This  ability  to  operate  at  a  steady  rate  throughout 
the  year,  storing  the  products  during  the  sum.mer  for  shipment  in  winter,  will 
effect  a  decided  reduction  in  the  cost  of  production. 
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To  sum  up — 

1.  For  domestic  fuel  for  heating  and  cooking  there  are  dried  or  carbonised 
lignite  briquettes. 

2.  For  steam  raising  purposes  there  are  dried  lignite  for  automatic  stokers, 
dried  lignite  briquettes  for  hand  fired  furnaces,  and  powdered  fuel. 

3.  For  electrical  power  there  is  the  carbonised  lignite  for  use  in  gas  produc- 
ers at  local  points  in  different  parts  of  the  country ;  and,  when  the  time  comes, 
if  it  is  not  already  here,  the  surplus  gas  from  the  carbonising  process  will  be 
adequate  to  generate  current  at  Niagara  rates  for  distribution  over  a  wide  area 
from  a  central  station  at  the  mine. 

4.  Finally  there  is  the  utilisation  of  the  byproducts,  which  is  bound  in  time 
to  be  a  large  industry  in  itself. 


LEGISLATION  FOR  THE  PROTECTION  OF  MOORS  IN  GERMANY. 


Landwirtschaftliches  Wochenblatt  fur  Schleswig-Holstein,  amtliches  Orgian  des 
Landwirtschaftskammer,  Year  64,  No.  18,  pp.  405-6.    Kiel,  May  1,  1914. 


.The  law  of  March  4,  1913,  for  the  protection  of  moors  in  the  province  of 
Hanover  has  been  extended  (April  1,  1914)  to  the  provinces  of  Pomerania  and 
Schleswig-Holstein. 

The  object  of  the  law  is  to  prevent  the  uneconomical  exploitation  of  moors. 
It  prescribes  that  plots  of  land  which  alone  or  with  others  form  a  compact  area 
of  moor  more  than  25  ha.  (62  acres)  in  extent,  so  far  as  public  interest  requires 
it,  can  only  be  worked  for  peat  in  such  a  way  as  to  ensure  their  further  profitable 
use  for  agriculture  Or  forestry. 

The  use  of  such  plots  for  cutting  out  peat  requires  the  authorization  of  the 
district  committee,  for  which  an  application  has  to  be  m'ade.  Before  granting 
the  authorization  a  competent  office  to  be  nominated  by  the  Minister  of  Agricul- 
ture, Domains  and  Forests  has  to  be  consulted,  as  well  as  the  Improvements 
officials.  If  requested,  an  expert  named  by  the  applicant  has  also  to  be  heard. 
Against  the  decision  of  the  district  committee  the  applicant  miay  appeal  within 
two  weeks  to  the  Minister  of  Agriculture.  Undertakings  which  had  already 
begun  cutting  out  peat  before  the  law  had  come  into  force  may  continue  to  work 
for  six  months  longer  without  being  subject  to  the  limitations  of  the  new  law. 

The  authorization  to  cut  out  peat  is  not  required  when  the  peat  is  used  in  the 
household  or  farm  of  the  owner,  farmer,  or  person  entitled  to  excavate  peat  or  of 
an  agricultural  laborer  under  permanent  engagement  to  the  owner  of  the  peat 
bed,  when  his  agreement  authorizes  him  to  cut  peat  for  his  own  household  or 
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farm.  Further,  the  authorization  is  not  required  when  the  peat  is  cut  for  sale, 
provided  such  cutting  be  conducted  by  not  more  than  six  persons  and  without 
machinery.  The  district  police,  however,  may  issue  regulations  with  regard  to 
peat  cutting  in  order  to  safeguard  the  interests  of  agriculture  or  forestrv. 


FUEL-BRIQUETTING  INVESTIGATIONS. 


Results  of  an  exhaustive  series  of  experiments  in  the  mamifaeture  of  fuel 
briquettes  carried  on  in  the  United  States  from  July,  1904,  to  July,  1912,  are 
published  in  Bulletin  No.  58  of  the  U.S.A.  Bureau  of  Mines. 

From  1904:  to  1907  the  work  was  carried  on  at  St.  Louis,  and  the  Johnson, 
American  Compressed  Fuel  Company,  and  Renfrow  machines  were  used.  From 
1907  to  1910  at  Norfolk,  the  Jolmson  and  Renfrow  (improved)  plants  were 
employed,  together  with  a  German  Schlickheysen  peat  machine.  At  Pittsburg, 
from  1910  onwards,  the  experiments  were  confined  to  a  German  lignite  plant 
made  by  the  Maschinenfabrik  Buckau  Actien-Gesellschaft  of  Magdeburg,  and  a 
small  hand-press. 

To  determine  their  evaporative  and  burning  qualities  the  briquettes  were 
burned  under  a  stationary  boiler.  Special  tests  were  also  made  on  locomotives, 
on  a  torpedo  boat,  and  in  domestic  furnaces  and  a  foundry  cupola.  The  locomo- 
tive tests  showed  that  the  evaporative  efficiency  of  briquettes  as  compared  with 
raw  fuel  is  greater;  that  firing  is  easier;  and  that  both  the  clinker  and  smoke 
produced  are  less.  The  domestic  furnace  tests  proved  that,  for  the  low  tempera- 
tures common  in  house-heating  boilers,  pitch  is  an  unsuitable  binder,  as  it  vola- 
tilized and  escaped,  unburned,  or  became  deposited  as  tar.  It  also  gave  rise  to 
too  much  smoke. 

In  the  experiments  the  question  of  what  binder  can  be  used  to  best  advantage 
has  naturally  been  investigated  in  great  detail.  Coal-tar  pitch  binders  now 
employed  give  briquettes  which  are  waterproof,  do  not  crumble  during  transport, 
leave  little  ash,  and  can  be  made  at  ^reasonable  cost.  Other  binders,  notably 
cereals  and  sulphite  pitch  are  smokeless  in  burning  but  are  not  waterproof,  so 
that  the  briquettes  crumble  on  exposure  to  the  weather.  Such  briquettes  can  be 
rendered  waterproof,  but  the  cost  has  hitherto  been  considered  prohibitive.  An 
American  inventor  uses  2  per  cent,  of  cereal  and  ^,4  per  cent,  of  tar,  against,  in 
the  ordinary  process,  8  per  cent,  of  pitch,  and  claims  the  cost  of  manufacture  is 
cheaper  than  when  pitch  is  used,  so  long  as  the  price  of  pitch  is  above  42s.  6d. 
per  ton. 

Pitch  obtained  from  the  distillation  of  petroleum  gas-tar  gave  the  best 
results,  although  other  pitches  distilled  from  by-product  coke-oven  tar,  illumin- 
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ating-gas  tar,  and  producer-gas  tar  proved  satisfactory.  Clay,  lime,  cement, 
magnesium  oxide,  plaster-of-paris,  acid  sludge,  sugar-factory  residues,  slaughter- 
house refuse  and  wood  products  proved  unsatisfactory,  although  some  of  the 
last-named  gave  good  results  in  combination  with  other  binders  and  deserve 
further  investigation.  Crude  petroleum  is  deemed  unsuitable  for  working  on  a 
commercial  scale.  Resin  combined  with  pitch  or  petroleum  and  a  percentage  of 
lime  to  prevent  smoking,  makes  a  good  hinder,  but  the  cost  makes  commercial 
application  impossible.  Asphalts  are  too  expensive  in  most  places,  and  give  only 
fair  briquettes,  but  asphaltic  tar  was  found  useful  as  a  waterproofing  material  in 
briquettes  made  with  starch. 

In  fact,  the  only  'really  'good  binders  besides  pitch  were  found  to  be  starch 
or  flour  and  sulphite  pitch,  which  do  not,  however,  when  used  alone,  give  water- 
proof briquettes.  'Briquettes  made  with  2  to  4  per  cent,  of  corn  starch  were  found 
to  be  smokeless.  They  held  their  shape  well  in  the  fire  until  consumed,  and 
though  the  heat  value  of  the  binder  is  small,  it  leaves  no  ash. 

Sulphite  pitch,  also  known  as  cell  pitch,  is  made  from  the  waste  liquors  which 
are  produced  in  the  sulphite  process  of  manufacturing  paper  pulp  from  wood. 
Until  recently  these  liquors  had  no  commercial  value,  and  their  proper  disposal 
was  a  serious  matter,  since,  if  discharged  into  rivers,  they  polluted  the  water  and 
killed  such  fish  as  were  contained  in  it.  In  making  the  pitch,  the  liquor  is  con- 
centrated to  a  syrup  in  a  sextuple-effect  evaporator,  and  solidified  into  pitch  as  a 
thin  film  on  two  rotating  steam-heated  drums.  With  some  coals,  less  than  half 
the  quantity  of  cell  pitch  is  required  as  compared  with  ordinary  pitch;  but  with 
others,  in  the  American  experiments,  the  percentage  necessary  was  the  same  for 
each  material.  German  experiments,  on  the  other  hand,  incline  to  the  smaller 
value.  Briquettes  made  with  this  binder  are  smokeless  and  odorless,  and  the 
price  of  the  material,  if  there  are  cellulose  mills  at  hand,  is  low.  In  the  Pollacsck 
process,  used  by  the  Hungarian  government  for  its  collieries,  sulphite  liquor  is 
employed,  and  from  3  to  5  per  cent,  is  found  to  give  good  briquettes.  The 
briquettes  made  with  sulphite  pitch  can  be  rendered  waterproof  by  drying  at  a 
temperature  of  300  deg.  Cent,  or  by  the  addition  of  certaiji  chemicals,  the  nature 
of  which  is  not  at  present  divulged.  With  the  latter  process,  the  cost  of  water- 
proofing is  estimated  at  Is.  6d.  per  ton  of  briquettes. 

In  Germany  the  cost  of  making  lignite  briquettes,  including  all  materials, 
works  out  at  7s.  6d.  per  ton,  the  lignite  being  taken  at  y^d.  per  bushel. 


CONVERTING  GERMAN  PEAT  MOORS  INTO  GAS  AND  ELECTRICITY. 


During  many  years  tlie  Prussian  government  has  tMidpavdrcd  to  stnuirc  the 
utilization  of  the  extensive  moors  in  the  neighborhood  of  Bi-emeii,  in  the  Province 
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of  Hanover,  and  large  sums  of  money  and  great  efforts  have  been  expended  for 
this  purpose.  A  "Moor  Experimental  Station"  was  located  at  Bremen,  where 
means  and  ways  were  studied,  and  experiments  with  the  soil  of  the  moors  were 
made  to  discover  a  method  whereby  these  extensive  waste  lands  might  be  brought 
under  cultivation,  and  induced  to  yield  their  proper  share  of  production. 

The  Government  had  dug,  at  its  own  expense,  drainage  canals  in  the  govern- 
mental district  of  Aurich,  East  Frisia.  The  transportation  of  the  great  quanti- 
ties of  peat,  dug  out  on  tihis  occasion,  to  the  larger  peat-consuming  cities  was  too 
expensive,  and  it  had  to  be  disposed  of  in  some  other  manner.  Thereupon  the 
Government  erected  a  power  station  in  a  convenient  location  on  the  land  to  be 
drained,  using  the  peat  as  fuel.  Thus  originated  the  power  plant  at  the  Friede- 
burger  Wiesmoor. 

Shortly  after  establishment  this  plant  was  sold  to  the  Siemens  Elektrische 
Betriebe.  which  enlarged  it  considerably.  It  now  supplies  electricity  to  the  cities 
of  Norden,  Emden,  Aurich,  Bant,  Wilhelmshaven,  and  also  to  a  large  rural 
district. 

In  establishing  the  gas  and  electricity  plant  in  the  Schweger  Moor,  Province 
of  Hanover,  ideas  and  methods  were  carried  out  similar  to  those  which  proved  of 
practical  worth  in  the  founding  and  development  of  the  Friedeburger  Wiesmoor 
plant. 

For  the  purpose,  however,  of  obtaining  certain  valuable  by-products  there 
was  followed  at  the  Schwegermoor  plant  the  advice  of  the  experts,  Geheimrat 
Prof.  Dr.  A.  Frank,  Charlottenburg,  and  Dr.  N.  Caro,  Berlin. 

The  peat  is  gasified,  leaving  sulphate  of  ammonia,  a  valuable  fertilizer,  and 
tar  as  by-products  in  sufficient  quantities  to  meet  the  ininning  expenses  of  the 
plant.  The  gas  is  used  as  fuel  in  generating  electricity,  while  the  tar  serves  as 
fuel  under  the  gas  generators. 

This  indirect  way  of  making  use  of  peat  as  fuel  has  one  great  advantage 
wliieh  must  not  be  underestimated.  It  is  generally  known  that  in  order  to 
advantageously  use  peat  as  fuel  the  peat  must  not  contain  more  than  30  per  cent, 
humidity.  In  this  climate  of  nearly  constant  dampness  it  is  very  difficult  to 
obtain  dry  peat  in  such  quantities  as  would  be  needed  for  fuel  by  such  a  large 
plant.  As  peat,  for  gasification,  may  contain  up  to  70  per  cent.  humidity,t  it  is 
much  easier  to  supply  the  plant  with  the  necessary  quantit.v,  the  more  so  as  under 
such  circumstances  peat  gathering  may  be  extended  until  late  in  the  fall. 

To  run  the  new  plant  Hannoverche  Kolonisations  und  Moorverwertungs 
Gesellschaft,  a  limited  stock  company  was  formed,  with  headquarters  at  Osna- 
brueck.     This  company  purchased  the  Schweger  Moor  which  covers  about  2,471 


t (Though  claims  have  been  made  of  gasification  of  peat  containing  as  high  as  70  per 
cent,  water,  it  is  open  to  serious  question  whether  this  is  economically  practicable. — Ed.) 
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acres,  and  is  in  the  Kreise  (district  of)  Wittlage  and  Bersenbrueck,  near  the  city 
of  Osnabrueck.  In  the  spring  of  1910  construction  of  the  plant  was  begun,  and 
on  October  2,  1911,  the  first  electricity  was  supplied. 

The  peat  which  is  to  be  gasified  is  broken  up  by  a  tearing  machine  and  then 
passes  from  the  bunker  into  the  generator.  The  gas  obtained  undergoes  a  purify- 
ing process  and  is  said  to  be  ultimately  absolutely  pure.  The  salt  obtained  by 
this  method  is  said  to  be  also  of  good  quality.  The  following  will  illustrate  a  good 
average  of  the  working  process  at  this  plant : 

During  December,  1911,  there  were  gasified  1325  metric  tons  (1,000  kilos 
equals  1  metric  ton,  equals  2204.6  lbs.)  of  raw  peat,  of  60  per  cent,  humidity, 
being  equal  to  530  tons  of  absolutely  dry  peat.  The  fuel  used  in  this  particular 
praeess  consisted  of  170  tons  of  raw  peat,  of  the  same  humidity,  equal  to  68  tons 
of  dry  peat,  together  with  some  tar.  It  may  be  observed  that  the  use  of  peat  as  a 
fuel  has  since  been  discontinued,  tar  alone  being  now  used  in  operating  the  plant. 

The  above-mentioned  530  tons  of  dry  peat  produced  as  a  by-product  18.3 
tons  of  salt,  or  34.5  kilos,  per  metric  ton  of  dry  peat,  containing  about  1  per  cent, 
of  nitrogen.  This  means  that  about  75  per  cent,  of  the  nitrogen  contained  in  the 
peat  has  been  made  useful  in  the  form  of  sulphate  of  ammonia — a  very  favor- 
able result. 

The  above-mentioned  530  and  68  tons,  equalling  598  tons  of  dry  peat,  pro- 
duced 427,000  kilowatt  (hours)  power,  or  715  kilowatt  hours,  per  metric  ton  of 
dry  peat,  being  about  the  same  as  1000  electric  horsepower  ,for  one  hour)  to  the 
ton  of  dry  peat. 


UTILIZATION  OF  PEAT  IN  ITALY. 


From  a  lecture  delivered  by  Prof.  Ugo  Rossi  at  a  meeting  of  the  Association 
of  Italian  Agriculturists  in  April  last  the  following  information  is  gleaned : — 

Several  oi  the  more  important  peat  beds  in  Italy  have  been  worked,  chiefly 
with  a  view  of  utilizing  the  peat  as  fuel.  Most  of  the  peat  is  however  too  poor  to 
compete  with  imported  coal,  hence  the  lack  of  success  in  such  undertakings,  even 
where  they  were  connected  with  land  reclamation  schemes.  Attempts  have  also 
been  made  to  use  peat  for  other  purposes,  such  as  litter,  packing  and  isolating 
material,  etc.,  but  the  quantities  thus  used  were  too  insignificant  to  be  of  economic 
importance.  Of  late,  however,  the  nitrogen  contained  in  peat  has  attracted  con- 
siderable attention ;  this  nitrogen  is  practically  in  an  inert  condition  in  the  raw 
material,  and  in  order  to  utilize  peat  successfully  as  a  manure,  the  nitrogen  must 
be  transformed  into  a  more  active  compound,  such  as  la  salt  of  ammonia. 

The  idea  of  subjecting  peat  to  the  water-gas  process  was  suggested  by  Dr, 
L.  Mond,  and  the  first  plant  erected  for  the  purpose  was  that  at  Orentano  in  the 
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Province  of  Lucca,  Italy,  which  has  since  been  much  improved  by  the  addition  of 
plant  for  preparing  and  drying  the  peat.  The  latest  works  to  be  erected  are 
those  at  Codigoro,  Italy,  where  all  difficulties  are  said  to  have  been  successfully 
overcome. 

The  process  adopted  for  treating  peat  is  as  follows: — The  peat,  properly 
dried  and  broken  up,  is  thrown  into  a  turret-shaped  oven  26  to  33  feet  high,  called 
the  gas  oven,  which  is  fed  at  intervals  from  the  top.  The  peat  burns  only  in  the 
lower  part  of  the  turret,  the  combustion  being  regulated  by  a  jet  of  hot  air  and 
steam.  The  water  vapour  decomposes  on  the  incandescent  mass,  producing, 
together  with  the  other  combustion  gases,  the  so-called  water  gas,  or  in  this  case 
Mond  gas,  which  collects  in  the  top  of  the  oven.  It  is  produced  at  the  lowest 
possible  temperature,  and  the  nitrogen  evolved  from  the  peat  combines  with  the 
nascent  hydrogen  and  forms  ammonia.  The  gas  thus  pro'dueed  is  then  washed  to 
free  it  from  the  tarry  products  it  contains,  and  is  led  into  a  leaden  chamber 
where  it  is  met  by  a  spray  of  sulphuric  acid  which  converts  the  ammonia  into 
sulphate,  while  the  remaining  gas  is  purified,  cooled  and  biumed  under  the  steam 
boilers,  in  the  drying  ovens  or  in  gas  motors.  In  this  way  about  three-quarters 
of  the  quantity  of  nitrogen  contained  in  the  peat  is  converted  into  sulphate  of 
ammonia.  A  peat  containing  2.5  per  cent,  of  nitrogen  yields  about  175  lbs.  of 
sulphate  of  ammonia  to  the  ton. 

At  Orentano  about  1800  cub.  ft.  of  peat  can,  at  present,  be  treated  daily, 
yielding  50  tons  of  sulphate  of  ammonia  per  month,  and  before  long  the  output 
wiU  be  doubled.  The  gas  is  used  in  the  works,  and  at  a  central  station,  develop- 
ing about  800  H.P. 

The  results  obtained  at  Orentano  encouraged  the  company  to  erect  large 
works  at  Codigoro  (Ferrara,  Italy)  in  1912.  These  are  now  capable  of  dealing 
with  150  tons  of  dried  peat  daily  and  of  turning  out  from  10  to  12  tons  of 
sulphate  of  ammonia  per  day.  The  peat  beds  at  Codigoro  are  upwards  of  2500 
acres  in  extent.  The  company  has  already  spent  £240,000  on  the  two  factories, 
])ut  it  can  now  produce  sulphate  of  ammonia  at  4s.  lOd.  to  5s.  7d.  per  owt.,  while 
the  market  price  is  above  12s.  per  cwt. 
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CANADA'S  PEAT  BOGS  A  VALUABLE  ASSET. 


Attention  is  being  drawn  to  the  possibility  of  expansion  of  Canadian  com- 
merce and  industry  as  a  result  of  the  war.  This  ma}'  take  the  form  of  domestic 
production  of  articles  for  a  supply  of  wliich  we  have  been  dependent  upon 
foreign  sources,  or  of  increased  exports  to  other  countries  of  produ;'ts  hitherto 
supplied  by  Germany  and  Austria. 
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Among  other  things  this  emphasizes  the  importance  which  development  of 
the  latent  resources  of  Canadian  peat  bogs  might  readily  assume  if  full  advantage 
of  the  new  conditions  arising  from  the  war  were  taken. 

Sulphate  of  Ammonia,  the  chief  by-product  of  European  peat  plants,  is  a 
valuable  fertilizer  worth  about  $60.00  per  ton.  The  world's  production  last  year 
is  estimated  at  1,365,000  tons,  worth  about  $80,000,000.  The  chief  importing 
countries  are  as  follows,  the  figures  representing  excess  of  consumption  over 
production : — 

Tons  Value 

United  States  and  Canada 58,000         $3,500,000 

Japan  115,000  7,000,000 

Java   57,000  3,500,000 

France   15,000  900,000 

Spain  and  Portugal 42,000  2,500,000 

Italy  15,000  900,000 


302,000       $18,300,000 

Of  these  amounts  the  portion  supplied  by  Germany  and  Austria  was  :— 

Tons  Value 

Germany    90,000         $5,400,000 

Austria   30,000  1,800,000 


120,000         $7,200,000 

These  tigures  shew  the  existence  of  extensive  markets  which  might  be  sup- 
plied, in  part  at  least,  by  Canada,  and  of  an  opportunity  to  capture  some  share  of 
the  trade  of  Germany  and  Austria  in  this  product. 

The  extent  and  rapid  growth  of  the  domestic  market  for  artificial  fertilizers 
is  shewn  by  the  following  statement  of  Canadian  imports  for  1902  and  1903  and 
the  past  six  years. 

Year  Value 

1902 $  84,996 

1903 112,256 

1908 403,171 

1909 529,660 

1910 548,493 

1911 586,453 

1912 620,147 

1913 737,656 
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Many  Canadian  peat  bogs  are  rich  in  nitrogen,  and  therefore  suitaTDle  for 
this  industry,  and  enquiries  have  already  been  made  by  British  capitalists  with  a 
view  to  establishing  chemical  works  in  Canada,  provided  that  a  sufficient  supply 
of  peat  can  be  guaranteed. 

Apart  from  the  potential  value  of  our  peat  bogs  as  a  subsidiary  source  of 
fuel  supply  and  for  production  of  sulphate  of:  ammonia,  there  are  numerous  other 
products  such  as  moss  litter,  peat  dust,  alcohol,  acetic  acid,  acetone,  tar,  tar  oils, 
creosote,  etc.,  which  might  form  the  basis  of  paying  industries  giving  employ- 
ment to  many  people,  where  now  we  have  only  waste  lands. 

In  the  peat  bogs  of  Northern  Holland  alone  it  is  stated  that  about  $3,000,000 
worth  of  peat  fuel  is  made  yearly,  and  over  200,000  tons  of  peat  moss  litter. 
About  10,000  families  are  employed  in  the  peat  fields,  and  many  prosperous 
towns  owe  their  existence  and  prosperity  to  the  industry.  In  addition  to  ship- 
ments made  by  rail,  it  is  estimated  that  peat  furnishes  annually  about  48,000 
cargoes  to  the  Dutch  canal  boats. 


PRODUCER  GAS  PLANTS  IN  THE  UNITED  STATES. 


The  total  horse-power  of  gas-producer  plants  in  the  United  States  in  1911 
was  160,000,  of  which  80,000  was  obtained  from  l)ituminous  coal,  70,000  from 
lignite  anthracite,  and  10,000  from  lignite.  The  cost  of  producer-gas  installations 
is  about  equal  to  that  of  reciprocating  steam  engines;  the  cost  of  maintenance  is 
only  about  one-half,  while  the  economy  has  been  shown  in  several  cases  to  be  two 
or  three  times  as  great.  The  heat  losses  in  typical  steam  and  gas  plants  are  given 
in  the  following  table : 

Steam  plant     Gas  plant 

Heat  lost  in  ashes 2.00  1.10 

"     lost  in  aslies,  radiation  and  cooling 4.60  18.60 

"     lost  in  smoke 24.60  

"     lost  in  smoke  radiation  and  friction 3.30  4.30 

"     lost  in  exhaust 53.50  23.70 

"     lost  in  exhaust  jacket  water 33.50 

"      lost  in  exhaust  auxiliaries 7.30  

Total  losses  of  entire  plant 95.30  81.20 

Net  efficiency  of  plant 4.70  18.80 

— Canadian  Engineer. 
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PATENTS  RELATING  TO  PEAT  ISSUED  BY  THE 
CANADIAN  PATENT  OFFICE. 


No.  155425— May  5,  1914. 

Edmund  Arthur  Buckle,  Beech  Villa,  Guest  Road,  Prestwich,  Manchester, 
England,  Chemist  and  Engineer. 

This  invention  relates  to  the  treatment  of  peat  and  the  like  whereby  it  is 
freed  from  its  natural  water.  It  is  known  that  when  peat  in  an  admixture  with 
water  is  heated  to  a  temperature  of  180° C.  to  200° C.  under  a  pressure  of  20  to  25 
atmospheres,  the  natural  water  of  the  peat  is  rendered"  expressible  without  any 
substantial  decomposition  of  the  peat  taking  place.  It  has  also  been  proposed 
with  a  like  object  to  subject  peat  to  electro-osmosis  in  one  instance  under  slight 
pressure  and  in  another  case  at  a  temperature  above  the  normal.  The  present 
invention  is  based  upon  investigations  carried  out  with  a  view  to  ascertaining  the 
most  favorable  conditions  for  the  treatment  of  peat  with  a  view  to  rendering  its 
natural  w^ater  expressible  without  any  material  decomposition  of  the  peat.  Such 
investigations  have  demonstrated  that  at  temperatures  below  85 °C.  peat  is  so 
bad  a  conductor  that  no  electro-osmotic  process  can  be  advantageously  applied. 
At  85 °C.,  how^ever,  the  peat  is  conductive  and  if  a  current  is  passed  for  a  suffi- 
ciently prolonged  period,  the  desired  change  in  the  peat  ensues  with  more  or  less 
completeness.  According  to  the  present  invention  an  electric  current  is  passed 
through  peat  heated  to  a  temperature  of  at  least  100°  C.  under  a  pressure 
sufficient  to  prevent  the  formation  of  steam.  The  electric  current  may  be  con- 
tinuous or  alternating  but  a  continuous  current  is  preferred  as  with  it  in 
general  a  lower  temperature  suffices  than  is  required  with  an  alternating  current 
to  produce  as  good  results.  The  voltage  may  vary  within  wide  limits,  but  a 
voltage  of  about  200  has  been  found  to  be  on  the  whole  the  most  economical.  As 
stated  above  the  temperature  used  is  at  least  100°  C,  and  the  range  of  100°  to 
120°  C.  with  a  pressure  of  about  10  atmospheres  is  preferred  but  much  higher 
temperatures  with  correspondingly  increased  pressure  may  be  used.  If  the 
temperature  exceeds  150°C.  which  isthe  lowest  at  w^hicli  it  is  believed  the  hydro- 
cellulose  of  peat  is  decomposed  by  heating  peat  with  water  under  pressure  with- 
out the  passage  of  electric  current,  the  electric  current  so  accelerates  the  decom- 
position as  to  make  the  process  economically  advantageous  as  compared  with  the 
case  where  other  conditions  being  the  same  no  current  is  employed.  This  inven- 
tion may  be  carried  out  in  the  following  manner : — 

Peat  pulp  from  a  disintegrator  is  forced  by  a  pump  at  a  pressure  of  10 
atmospheres  into  a  feed  tank  in  which  are  paddies  mounted  on  a  shaft  having  at 
its  end  a  screw.  From  the  tank  the  peat  pulp  is  forced  through  tubes  preferably 
of  elliptical  cross  section  which  tubes  pass  through  a  chimney  and  then  through 
a  liquid  conducting  medium  contained  in  a  boiler  and  heated  to  a  temperature 
of  preferably  about  120°.     The  peat  pulp  is  forced  under  pressure  of  10  at- 
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mospheres  through  the  tubes  at  such  a  rate  that  the  temperature  of  the  peat 
pulp  at  the  outlet  of  the  heating  chamber  is  at  least  100° C.  If  the  tubes  are 
circular,  their  diameters  would  usually  be  from  1  to  3  ins.  and  the  boiler  may  be 
20  ft.  long. 

The  peat  pulp  then  passes  to  an  electrolysing  chamber  in  which  is  an  elec- 
trode consisting  of  a  metallic  rod  insulated  electrically  from  the  rest  of  the 
apparatus  and  provided  with  baffle  plates  so  arranged  that  the  peat  pulp  is 
forced  in  close  contact  with  the  electrodes. 

As  the  heated  peat  pulp  traverses  the  chamber  a  continuous  electric  current 
of  200  volts  is  passed  through  it,  the  peat  pulp  being  thrown  into  a  state  of 
osmotic  action,  producing  a  rapid  and  complete  disintegration  of  the  cellulose 
structure  of  the  peat,  and  thus  allowing  the  decomposition  of  the  hydro  cellulose 
to  take  place.  If  the  passage  of  the  peat  pulp  between  the  electrodes  be  arrested, 
the  electric  current  automatically  ceases  to  flow  as  the  peat  ceases  to  conduct 
electricity  immediately  the  hydro-cellulose  in  it  is  decomposed. 

From  the  electrolysing  chambers  the  peat  pulp  enters  tubes  extending 
through  the  feed  tank  giving  up  its  heat  to  the  pulp  in  it.  The  cool  peat  from 
the  tubes  then  enters  into  a  main  leading  to  filter  presses  in  which  the  water  is 
removed  by  the  action  of  a  very  slight  pressure. 

Means  should  be  provided  to  change  the  direction  of  flow  of  the  electric 
current,  that  is  to  change  the  polarity  of  the  electrode  and  so  prevent  any  accum- 
ulation of  peat  material  on  the  positive  electrode. 

The  peat  may  'be  used  in  the  form  of  producer  or  other  gas,  sulphate  of 
ammonia  being  obtained  as  a  by-product. 

A  proportion  of  lime,  either  as  hydrate  or  carbonate  may  be  added  to  the 
peat  pulp  before  it  is  heated  by  this  process  to  assist  in  the  decomposition  of  the 
hydro-cellulose  and  to  prevent  any  corrosion  of  the  apparatus  by  combining  with 
any  acid  produced  by  the  re-action. 

It  may  be  pointed  out  that  the  passage  of  the  electric  current  does  not  heat 
the  peat  to  any  appreciable  extent  and  that  the  disintegration  of  the  cellulose 
structure  of  the  peat  allowing  the  decomposition  of  the  hydro-cellulose  in  the 
process,  the  subject  of  -the  invention,  is  not  due  to  'heat  generated  by  the  electric 
current  acting  as  an  electrical  heater. 

Claims : — 

1.  In  a  process  for  the  extration  of  water  from  peat  and  like  substances 
passing  an  electric  current  through  a  pulp  of  the  same  heated  to  a  temperature 
of  at  least  100°  C.  under  a  pressure  such  that  no  steam  is  produced  substantially 
as  described. 

2.  In  a  process  for  the  extraction  of  water  from  peat  and  like  substances, 
passing  an  electric  current  through  a  pulp  of  the  same  heated  to  a  temperature 
of  100  to  120°  C.  under  a  pressure  of  about  10  atmospheres  substantially  as 
described. 
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155554r-May  12,  1914. 

James  Sidney  Whitaker,  Engineer,  61  Loreburn  St.,  Dumfries,  Scotland, 
(assigned  to  Wetcarbonizing  Limited). 

Apparatus  for  Removing  Roots  and  the  Like  from  Peat. 
The  apparatus  into  which  the  excavated  peat  is  fed  is  provided  with  an 
element  which  feeds  the  peat  through  the  apparatus,  and  with  anotlier  element 
against  which  the  roots  or  other  larg  objects  come  into  contact  in  passing  through 
the  apparatus.  When  this  occurs,  one  of  the  elements  acts  as  an  abutment, 
against  which  the  roots  or  other  large  objeots  come  into  contact  in  passing  through 
the  object  until  separated  from  the  peat  mass,  and  ejected  from  the  apparatus. 


155658— May  12,  1914. 

Constantin  Zelenay,  Moscow,  Russia.     (Roschdestwensky  Boul  10,  log.  2U). 

Peat  Working  Machine. 
An  improved  combination  machine  for  cutting  peat  from  a  drained  peat  bog 
and  treating  the  cut  peat.    Consists  substantially  of  a  tubular  cutting  apparatus 
provided  at  its  lower  end  with  an  apparatus  for  loosening  and  cutting  up  the 
peat  which  is  lifted  by  a  worm  conveyor  and  conveyed  to  a  mixing  apparatus. 


No.  156,544— June  30,  1914.— N.  Testrup,  T.  Rig1)y  and  0.  Soderlund— assigned 
to  Wet-'('arl)onizing  Limited. 

Utilization  of  Peat. 

After  wet-carbonization  of  peat  it  has  been  found  that  to  reduce  it  even  to 
the  highest  water  content  at  which  gasifiication  can  be  conveniently  carried  on, 
say  to  50  per  cent.,  the  dewatering  must  be  effected  in  two  stages,  viz:  first,  the 
production,  as  in  a  filter  press,  of  a  more  or  less  solid  cake  from  the  material,  and, 
second,  the  pressing  of  the  cake  as  in  a  band  or  other  mechanical  press,  or  alter- 
natively, its  drying  by  suspending  it  in  a  finely  divided  state  in  hot  products  of 
combustion  resulting  from  heat  or  power  generation  in  the  process. 

Under  the  method  described  the  peat,  cut  from  the  bog  liy  an  exca\^tor 
mounted  on  a  pontoon,  is  disintegrated  and  pumped  througli  a  pipe  line  to  the 
factory  reservoir.  Thence  it  is  pumped  to  a  iwet-earbonizer,  and  after  having 
been  treated  by  heat  passes  to  a  store  vessel  feeding  a  bank  of  filter  presses.  The 
filter  press  oakes  are  conveyed  to  a  band  press  where  a  further  quantity  of  water 
is  removed.  At  this  stage  the  product  is  divided  into  two  parts,  one  of  which 
gioes  direct  to  a  gas  producer  furnishing  heat  for  the  wet-earbonizer,  while  the 
other  portion  is  pulverized  and  passed  tbrough  a  rotary  drier  heated  by  the  waste 
products  of  combustion.    The  gases  generated  in  the  drier  may  'be  carried  by  a 
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conduit  to  the  air  inlet  of  the  gas  producer  to  supply  la  large  proportion  of  the 
steam  necessary  therefor.  After  being  dried  the  material  is  carried  to  a  briquet- 
ting  press,  and  there  becomes  a  finished  fuel.  The  gas  in  the  producer  is  treated 
to  recover  the  ammonia  as  ammonium  sulphate. 

Apparatus  for  carrying  out  the  process  is  shown,  and  several  modifications 
are  described. 

Claim  1. — A  process  for  obtaining  ammonia  compounds  from  peat  consisting 
in  first  subjecting  the  peat  in  the  form  of  a  pulp  to  heat  treatment,  such  as  wet- 
cai'bonization,  then  treating  the  peat  in  two  stages  to  reduce  the  water  content,  in 
the  first  stage  the  peat  being  treated  in  a  filter  press  as  a  liquid,  and  in  the  second 
being  treated  in  separate  apparatus  as  a  solid;  and  finally  gasifying  the  dried 
peat. 

Four  other  claims  set  forth  miodifications. 


No.  158,165 — ^Octo'ber  6,  1014. — Nils  Testrup,  London,  England.     Assigned  to 
Wet-carbonizing  Limited. 

Wet-carbonization  of  Peat. 

The  commercial  success  of  the  Ekenberg  process  will  depend  upon  the 
quantity  of  heat  that  must  be  supplied  to  render  the  water  expressil)le  from 
peat  without  causing  any  substantial  decomposition  of  the  peat  or  distillation  of 
the  hydro-carbons.  It  has  been  observed  that  when,  in  carrying  out  this  process, 
the  peat  reaches  a  temperature  above  180°  an  exothermic  reaction  takes  place 
within  the  peat  and  results  in  the  liberation  of  a  large  quantity  of  heat.  The 
apparatus  is  adapted  to  regenerate  this  evolved  heat. 

Claim — A  modification  of  the  Ekenberg  process  in  which  pulped  peat  is 
passed  consecutively  through  double  concentric  tubes  and  heated  under  pressure 
while  passing  through  said  tubes,  characterized  by  heating  the  tubes  at  one  end 
for  at  imost  one4hird  of  their  entire  length  to  a  temperature  of  approximately 
not  less  than  180°,  thereby  starting  an  exothermic  reaction  which  causes  an 
automatic  rise  in  temperature  suffieient  to  complete  wet-carbonization  and  to 
regeneratively  heat  the  incoming  peat  without  requiring  the  heating  from  with- 
out of  the  entire  length  of  the  tubes. 


No.  158,166 — ^October  6,  1914 — ^Thomas  Rigby,  Dumfries,  Scotland.    Assigned  to 
Wet-carbonizing  Limited. 

Method  and  Apparatus  for  Removing  Water  from  Peat. 
It  has  been  ascertained  that  peat  which  has  been  wet-carbonized  according 
to  the  Ekenberg  process  gives  up  water  more  easily  and  to  a  greater  extent  when 
pressed  hot  than  when  pressed  cold. 
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According  to  tlie  invention  methods  of  heat  treatment  employed  are  modified 
so  as  to  take  advantage  of  this  property.  This  is  effected  by  regenerating  the 
heat  of  the  hot  treated  peat  in  the  usual  manner,  but  in  addition  by  interruj)tinir 
the  cooling  before  the  temperature  has  fallen  sufficiently  low  to  affect  appreciably 
the  ease  of  pressing,  whereupon  the  peat  is  pressed  and  the  heat  regeneratioii 
then  continued  by  using  the  hot  effluent  instead  of  the  peat  to  impart  heat  to  the 
cool  raw  material  awaiting  treatment.  The  best  temperature  for  pressing  appears 
to  vary  considerably,  but  usually  a  temperature  below  70°  Cent,  is  to  be  avoided, 
while,  on  the  other  hand,  a  limit  is  placed  on  the  use  of  high  temperatures  by  the 
inconveniently  high  temperature  then  occurring  in  the  neighborhood  of  the  filter 
or  other  presses. 

Claim  2 — A  method  of  de-watering  peat  by  wet-carbonization  consisting  in 
heating  peat  until  wet-carbonized,  cooling  the  material  to  about  70°  by  means  of 
raw  peat  awaiting  treatment,  pressing  the  wet-icarbonized  peat  at  about  this 
temperature  and  cooling  the  expressed  liquid  as  far  as  possible  by  means  of  a 
further  quantity  of  raw  peat  while  out  of  contact  with  said  liquid. 

Three  claims. 


BRITISH  AND  FOREIGN  PATENTS. 

British  Patent  18920,  1913.— Improvements  in  and  Relating  to  the  Treatment  of 
Lignite.  T.  Rigby,  Dumfries,  Scotland,  and  N.  Testrup,  Westminster. 
Relates  to  the  drying  of  lignite  and  especially  in  connection  with  such  pro- 
cesses as  are  described  in  Patents  Nos.  14642  of  1911,  24748  of  1911,  and  969  of 
1912.  In  drying  such  material  hy  suspending  it  in  a  current  of  hot  gases,  it  has 
been  observed  that  variability  in  the  temperature  of  the  gases,  of  the  water 
content,  of  the  raw  material,  etc.,  are  so  liable  to  upset  the  halance  in  any 
predetermined  set  of  drying  conditions,  and  to  result  on  the  one  hand,  in  ir- 
regularly dried  material,  or,  on  the  other  hand,  in  unnecessary  loss  of  heat,  and 
generally  speaking,  inefficiency,  that  despite  the  various  proposals  for  attaining 
a  predetermined  result  by  choice  of  appropriate  length  of  the  drying  duet  and 
use  of  heat  storage  elements,  or  to  control  the  drying  by  regulation  of  gas  speed 
or  temperature  (including  addition  of  hot  gases  'from  an  auxiliary  source  or 
addition  of  cooled  exit  gases)  and  of  the  feed  of  moist  material,  sucii  variability 
still  markedly  influences  the  results.  It  has  been  ascertained  that  the  harmful 
variations  above  referred  to  are  most  markedly  reflected  in  variation  of  tempera- 
ture of  the  gases  at  the  end  of  the  drying  operation,  and  that  if  the  latter  tem- 
perature be  maintained  between  the  limits  of  75  degs.  Cent,  and  150  degs.  Cent, 
imperfect  and  uneconomical  working  is  avoided.  The  invention  consists  in  the 
first  place  in  maintaining  the  temperature  of  the  outflowing  gases  between  these 
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limits,  and  the  control  is  most  conveniently  eflfected  by  varying  the  rate  of  intro- 
duction of  the  moist  material  into  the  gas  current,  or  'by  by-passing  some  o'f  the 
gas,  or  adding  to  the  gas  stream  cooled  gases  vvhich  have  already  done  their 
work.  Again,  it  has  been  observed  that  owing  to  various  local  circumstances, 
such  as  occasional  deposit  of  small  quantities  of  the  powder  on  the  bottom  of  the 
drying  duct,  and  consequent  over-heating,  small  quantities  of  the  material  may 
become  ignited ;  and  in  order  to  avoid  all  likelihood  of  such  ignition  having  any 
serious  consequences,  the  drying  duct  and  its  auxiliaries  are,  according  to  this 
invention,  constructed  of  such  strength  as  easily  to  withstand  the  full  explosion 
pressure  which  this  material  is  likely  to  attain  (5  to  6  atmospheres  at  most),  so 
that  in  the  event  of  explosion,  the  pressure  would  be  dissipated  through  the 
outlet  or  outlets  of  the  duct,  and  no  ill-efifects  ibe  felt  within  the  factory. 


British  Patent  18932,  1913.— Improvements  in  the  Treatment  of  Peat  for  In- 
dustrial Purposes.— A.  Dickson  and  A.  Smythe,  Dublin. 
Relates  to  improvements  in  the  treatment  of  peat  or  bog  material  for  in- 
dustrial purposes,  such,  for  instance,  as  the  preparation  o'f  the  material  for  fuel, 
or  other  purposes.  According  to  the  invention  yeast  is  added  to  the  peat  or  bog 
material, to  be  treated  whilst  in  its  liquid  state.  The  material  is  preferably 
arranged  in  tanks,  in  which  it  is  heated  to  a  temperature  of  about  90  degs.  Fahr., 
when  fermentation  takes  place,  which  results  in  the  separation  of  the  solid  matter 
from  the  liquid.  The  superfluous  water  is  then  drawn  off  by  means  of  a  tap  or 
siphon,  and  the  resultant  solid  product  may  then  be  removed,  and  be  passed 
through  rollers  or  squeezers,  or  otherwise  treated,  to  remove  or  express  the 
moisture  according  to  the  purpose  for  which  it  is  intended.  The  peat  or  bog 
material  thus  treated  provides  a  valuable  artificial  manure.  Further,  the 
material  is  more  easily  freed  from  water  after  fermentation,  which  latter  increas- 
es its  value  for  fuel  or  distillation. 


British  Patent  18984,  1913.— Improvements  relating  to  the  treatment  of  Peat, 
Sawdust,  Nutshells,  and  other  Ligneous  or  Carbonaceous  Materials.— R.  F. 
Strong  of  Queen  Anne's  Chambers,  Westminster. 

Relates  to  the  treatment  of  peat,  sawdust,  nutshells,  and  other  ligneous  or 
carbonaceous  materials  for  the  purpose  of  obtaining  therefrom  alcohol,  acetic 
acid,  acetone,  motor  spirit,  and  other  products.  In  carrying  out  the  invention, 
peat' direct  from  the  bog  is  delivered  into  a  retort  having  vertical  shafts,  to  which 
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are  affixed  arms  with  cutting  edges  revolving  towards  each  other,  so  that  as  the 
peat  passes  slowly  towards  the  'bottom,  the  fibres  of  the  peat  are  thoroughly 
masticated,  thus  opening  the  cells,  the  retort  being  heated  by  the  gases  from  other 
retorts  in  the  plant.  At  the  same  time  hot  air  is  driven  in  at  the  bottom  of  the 
masticating  retort  from  gas  heated  stoves  of  the  Cowper  or  other  suitable  type. 
The  heated  gases  from  the  peat  pass  out  at  the  top  of  the  masticating  retort 
through  a  pipe  into  a  condenser  in  a  water  tank  for  the  recovery  of  the  by-pro- 
ducts and  separation  of  alcohol,  nitrates,  etc.  The  half-carbonised  peat  passes 
from  this  first  retort  into  a  second  retort  by  a  worm  or  other  conveyor,  delivering 
on  to  a  shelf,  and  falls  thence  slowly  over  other  shelves  to  the  bottom,  a  slowly 
revolving  vertical  shaft  being  arranged  in  the  centre  fitted  with  turning  rakes,  to 
move  the  mass  over  the  shelves.  The  gases  evolved  in  this  second  retort  pass  out 
at  the  top  through  a  pipe  to  a  second  condenser  in  water  for  the  recovery  of  the 
pyroligneous,  tarry  products  and  further  separation.  The  tar  liquids  in  the 
second  condenser,  separated  or  not  from  acetic  acid  and  other  products,  may  pass 
direct  from  the  second  cooling  condenser  pipe  to  a  cracker,  preferably  consisting 
of  a  coil  in  a  chamber  receiving  the  red  hot  carbonised  peat  from  the  bottom  of 
the  second  retort,  the  coil  thereby  being  kept  at  a  red  heat  and  serving  to  crack 
the  tarry  liquid,  the  vapour  from  which  passes  then  through  a  third  cooling  con- 
denser. The  gases  are  passed  through  the  usual  scrubbers  to  a  gasometer  for  use 
for  heating  the  retorts,  etc.,  and  the  liquid  is  passed  to  tanks  to  separate  the  light 
and  heavy  oils,  etc.,  the  hot  carbonised  peat  being  removed  from  time  to  time 
from  a  shoot  below  the  coil  chamber.  When  treating  materials  other  than  peat 
the  hot  carbonised  material  may  fall  from  the  second  into  a  third  distillation 
retort  heated  like  the  others,  and  discharging  the  spent  material  into  a  shoot 
below. 


British  Patent  29,648,  Dec.  24,  1912,  J.  J.  Eastiek. 

In  the  preparation  of  a  food  for  animals,  sphagnum  or  peat  moss  is  heated 
in  a  digester  alone  or,  preferably,  with  0.5-5  per  cent,  of  a  hydrolizing  agent, 
such  as  SOo  at  a  temperature  of  160°  under  a  pressure  of  100  lbs.  per  square 
inch  for  a  period  of  about  thirty  minutes.  The  product  may  be  used  as  fodder, 
or  may  be  ground  or  pressed  into  a  cake,  or  may  be  mixed  with  sugar,  molasses, 
or  any  other  foodstuff.  The  soluble  organic  matter,  including  the  sugars  formed 
during  digestion,  may  be  separated  and  mixed  with  other  foodstuffs,  or  may  be 
added  instead  of  molasses,  to  the  unseparated  product. 
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British  Patent  7,687,  April  1st,  1913.— Molassine  Co.  and  J.  J.  A.  de  Whalley. 

In  the  nianuFaeture  of  a  food  for  animals,  undeeorticated  cottonseed  cake  is 
ground  or  crushed,  and  the  fibres  are  removed  by  sifting  or  dry-vanning,  or  by 
an  air  blast  or  any  suitable  separator.  The  meal  so  obtained  may  be  freed  from 
the  husks  and  used  alone,  or  may  be  mixed  with  other  foodstuffs,  such  as  a 
mixture  of  molasses  and  peat  or  sphagnum.  The  husks  may  be  ground  and  mixed 
with  other  foods.  The  husks  or  husks  and  fibres,  or  a  mixture  of  both  these  with 
sphagnum  or  peat  may  be  treated  in  a  digester  under  pressure,  and  with  or 
without  a  small  quantity  of  acid,  the  husks  being  converted  into  sugar  and 
digestible  fibres,  which  are  used  as  food. 


British  Patent  9,352,  April  21,  1913.— F.  Sahlfeld. 

In  a  process  and  apparatus  for  preparing  food  for  animals  from  peat,  the 
peat  is  heated  in  a  boiler  for  about  four  hours  by  steam  at  121°.  The  peat  rests 
on  a  perforated  plate,  and  the  liquid  formed,  which  is  kept  at  the  required 
temperature  by  a  steam  coil,  is  continually  pumped  on  to  the  peat  contained  in 
the  boiler.  The  liquid  is  finally  drawn  by  a  pipe,  and  may  be  steamed  with  bran, 
beer-malt,  etc.,  or  may  ))e  mixed  with  the  peat  fibre  remaining  in  the  boiler. 


DIGESTIBILITY  OF  PEAT. 

An  article  by  S.  Ooy  in  the  Landw.  Jahrb.  (Vol.  46,  pp.  403-408)  is  devoted 
to  an  answer  to  criticisms  of  Goy 's  results  made  by  Voltz  and  others.  Goy  claims 
that  peat  fed  in  small  amounts  is  digestible.  Voltz  claims  it  has  little,  if  any, 
value  as  a  feed. 


ARTIFICIAL  WOOD  FROM  PEAT. 

Danish  Patent  17,888,  July  2,  1912.— C.  R.  Steenstrup. 

In  the  manufacture  of  a  hard  product  from  turf  masses^  the  turf  is  digested 
in  a  closed  container  for  about  two  hours  at  148°  with  20  per  cent,  alkali  (NaOH) 
whereupon  the  mass  is  washed  out.  The  resulting  Na-cellulose  is  decomposed 
with  an  acid  or  a  salt,  and  washed  out.  Preferably  the  humus  material  is 
removed  by  means  of  Nil., ;  the  resulting  NH^  compound  forms  a  good  fertilizer. 
The  solid  product  may  be  colored  and  rendered  waterproof  by  means  of  an 
impregnating  agent,  it  may  be  formed  into  blocks  and  plates,  and  worked  like 
wood  after  drying. 
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FEASIBILITY  OF  ERECTING  BY-PRODUCT  RECOVERY  PEAT 
PRODUCER  GAS  POWER  PLANTS  IN  CANADA. 


From  a  Report  on  Peat  and  Lignite  made  by  B.  F.  Haanel,  B.Sc,  M.E.,  Chief 

Engineer  Fuel  Testing  Division  of  the  Mines  Branch, 

Department  of  Mines,  Canada. 


The  successful  introduction  of  a  peat  burning  by-product  recovery  power  gas 
plant  into  Canada  is  dependent  on  the  following  factors: — 

(1)  Cost  of  peat  supplied  to  producer  and  its  nitrogen  content. 

(2)  Cost  of  labour  and  labour  conditions. 

(3)  Plant  costs. 

(4)  Cost  of  sulphuric  acid  laid  down  at  the  plant. 

(5)  Market  for  power  produced. 

The  first  factor.  The  cost  of  peat  fuel  laid  down  at  the  producers  and  the 
quantity  of  peat  fuel  available,  is  the  most  important  since  if  this  condition  can- 
not be  satisfactorily  fulfilled,  the  feasibility  of  erecting  such  a  plant  requires  no 
further  discussion. 

From  the  experience  of  European  plants  utilizing  peat  fuel,  the  serious 
difficulties  encountered  in  obtaining  the  requisite  quantity  of  peat  fuel  to  operate 
the  plant,  are  fully  realized.  Not  only  has  it  proved  a  most  obstinate  problem  to 
manufacture  the  desired  quantities  of  peat  fuel,  but,  in  some  instances,  almost 
impossible  to  deliver  the  fuel  with  the  proper  moisture  content  to  the  producers. 
For  this  very  reason  efforts  have  been  made  to  utilize  peat  with  a  high  moisture 
content,  but  such  attempts  as  have  so  far  been  made,  have  not  proved  successful. 
Finally,  after  the  requisite  quantity  of  peat  fuel  has  been  manufactured  during 
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the  n-orlving  season  of  about  3  or  4  months,  the  question  of  storing  the  dry,  pAf- 
tially  dry,  and  still  wet  peat  thus  manufactured,  in  such  a  manner  that  it  will 
not  be  ruined  by  rain,  frost,  or  snow,  is  one  which  requires  very  serious  con- 
sideration. All  of  the  above  problems  have  arisen  in  the  manufacture  of  peat 
fuel  in  Europe  and  it  can  be  safely  said  that  all  have  been  satisfactorily  solved- 
In  considering,  therefore,  the  establishment  of  a  new  industry  of  this  kind  in 
Canada  full  use  should  be  made  of  the  results  obtained  with  similar  plants  in 
Europe. 

Tt  has  been  satisfactorily  demonstrated  that  peat  fuel  with  a  moisture  con- 
tent of  from  25  to  30  per  cent,  can  be  manufactured  in  Canada  during  the  usual 
summer  season,  and  in  comparatively  large  quantities.  For  example,  a  small 
Anrep  unit  of  about  25  tons  capacity  per  day  of  ten  hours,  has  produced  as  high 
as  2,200  tons  of  25  per  cent,  moisture  peat  during  the  working  season  of  aibout  90 
days.  Several  such  units  operating  -over  a  large  area  could  consequently  produce 
the  required  quantity  of  fuel,  and  according  to  the  methods  followed  in  Germany 
at  Ostfriesland,  this  quantity  of  peat  could  be  safely  stored  during  the  winter 
and  rainy  seasons. 

In  Canada,  however,  the  existing  conditions  are  not  favourable  to  the  manu- 
facture of  any  commodity  of  such  low  value  with  a  process  wholly  dependent  on 
manual  labour.  Processes  or  methods  must  therefore,  be  applied  which  will 
render  to  a  certain  extent  at  least,  the  manufacture  of  peat  fuel  independent  of 
manual  labour.  The  process  above  mentioned,  which  depends  entirely  on 
manual  labour,  for  the  performance  of  all  its  operations,  cannot,  therefore,  be 
considered  in  an  undertaking  of  large  proportions,  when  a  lafge  quantity  of  fuel 
must  be  produced  at  the  lowest  possible  cost. 

As  a  result  of  the  last  two  season's  operations  on  two  Canadian  bogs — Alfred 
and  Famham — there  is  every  reason  to  believe  that  the  manufacture  of  peat 
fuel  on  a  large  scale  with  automatic  machinery,  is  an  established  fact.  No  trouble 
should  therefore,  be  experienced  in  obtained  the  required  quantity  of  fuel  for  a 
season's  operations, 

The  nitrogen  content  of  the  peat  fuel,  when  the  peat  is  burned  in  a  by-pro- 
duct recovery  producer,  is  of  no  less  importance  than  the  winning  of  the  fael 
itself,  since  on  this  element  depends  the  protitable  utilization  of  the  peat.  When 
selecting  a  bog,  therefore,  for  the  manufacture  of  fuel  in  connexion  with  such 
a  plant,  great  importance  must  be  (given  to  the  avefa)ge  nitrogen  content  of  the 
peat  fuel  contained  in  the  entire  bog.  Peat  containing  less  than  iy2  per  cent. 
nitrogen  in  the  absolutely  dry  sample  would  prove  entirely  unsuitafole  for  by- 
product re(;overy.  When  considering,  therefore,  the  suitability  of  Canadian  bogs 
for  the  manufacture  of  fuel  for  the  by-product  recovery  producers,  only  such 
bogs  will  be  considered  as  have  a  nitrogen  content  of  over  one  and  a  half  per  cent. 

Second — Cost  of  lahour  and  labour  conditions.    Canada  is  a  new  and  grow- 
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ing  country,  and  the  many  large  undertakings  always  under  way  demand  an  ever 
increasing  number  of  labourers,  and  naturally  when  the  demand  exceeds  the 
supply  the  wages  increase.  Other  factors,  also,  are  responsible  for  the  high  labour 
wage  in  North  America,  but  these  will  not  be  discussed  ihere.  Labour  wages  in 
Canada,  especially  in  certain  sections,  are  much  higher  than  obtain  in  any 
European  country,  and  for  this  reason  alone,  an  industry  which  has  proven 
feasible  where  cheap  laboiir  is  plentiful  may  absolutely  fail  in  a  country  where 
the  wages  are  much  higher.  It  is  apparent  then  that  economy  as  regards  the 
number  of  labourers  employed,  must  be  strictly  practised  in  every  branch  of 
the  industry  under  discussion.  It  is  the  usual  custom  in  Canada  to  divide  a 
working  day  of  24  hours  into  three  shifts  of  8  hours  each,  while  in  Europe  two 
shifts  of  12  hours  each  is  often  the  case. 

The  number  of  labourers  it  is  necessary  to  emplo}^  to  operate  a  by-product 
recovery  producer  plant  continuously  may,  therefore,  exceed  that  necessary  in 
European  practice.  In  certain  localities  it  might  be  possible  to  introduce  the  12 
hour  shift,  but  in  the  majority  of  cases,  and  in  time  this  custom  will  become 
general — an  eight  hour  shift  will  have  to  be  reckoned  with.  The  daily  wages  for 
ordinary  labourers  differ  considerably  in  the  extreme  eastern  and  western  por- 
tions of  Canada.  About  $1.75  to  $2  per  day  of  8  hours  may  be  taken  as  the 
standard  wage  for  ordinary  labour  in  Eastern  Canada,  while  $3  per  day  obtains, 
for  the  same  class  of  labour,  in  British  Columbia  and  sections  of  the  Prairie 
Provinces. 

Skilled  labour  demands  a  much  higher  wage  in  Canada  than  in  European 
countries,  but  since  the  numlber  of  such  men  employed  in  a  i^roducer  plant  will 
be  inconsiderable,  the  total  daily  wage  account  will  not  be  affected  to  any 
appreciable  extent  by  this  increased  wage.  In  this  class  of  labour  is  included 
machinists,  engineers,  electricians,  and  foremen. 

So  in  considering  the  pro'bable  profits  which  are  to  be  derived  from  the 
operation  of  a  by-product  recovery  power  gas  plant,  the  fact  that  labour  in 
Canada  is  far  more  expensive  than  in  Europe  where  such  plants  are  in  success- 
ful operation,  must  be  given  prominent  attention. 

Third — Plant  Costs.  The  cost  of  manufacturing  machinery  in  Canada  and 
also  the  United  States  is  considerably  greater  than  it  is  in  Europe,  and  its  impor- 
tation from  European  countries  implies  a  duty  of  albout  30  per  cent,  of  its  sale 
price  where  made.  In  some  cases  it  might  Tae  found  cheaper  to  import  certain 
portions  of  the  plant  and  to  manufacture  others.  But  when  everything  is  taken 
into  consideration,  the  plant  cost  will  be  very  considerably  in  excess  of  that 
obtaining  for  similar  plants  in  European  countries. 

The  plant  costs  include  buildings,  pi'oducers  and  fuel  handling  appliances, 
gas  scrubbers,  ammonia  recovery  plant,  all  accessory  machinery,  such  as  circulat- 
ing pumps  for  acid  and  water,  blowers,  machine  shop,  etc.    In  addition  to  these 
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tiitist  be  added  the  power  house  and  equipment  if  it  is  desired  to  utilize  the  gas 
generated  for  power  purposes.  The  cost  of  the  peat  'bog  and  peat  manufacturing 
machinery  will  not  be  included  in  the  total  capital  charges  against  a  by-product 
recovery  plant  nor  will  any  accessory  peat  drying  apparatus  be  considered. 

The  fourth  factor  which  must  be  considered  is  the  cost  of  the  sulphuric  acid 
used  for  fixing  the  ammonia  gas.  Since  approximately  1.1  tons  of  sulphuric  acid 
of  a  strength  of  60°  Baume  is  required  for  every  ton  of  ammonium  sulphate 
made,  the  necessity  for  keeping  its  cost  as  low  as  possible  will  be  appreciated.  At 
those  places  where  sulphuric  acid  cannot  be  obtained  at  a  reasonable  cost,  some 
arrangement  must  be  made  for  manufacturing  it  at  the  plant.  This  in  itself 
might  prove,  in  many  cases,  an  expensive  undertaking  owing  to  the  comparatively 
small  output  required  in  proportion  to  the  cost  of  sulphuric  acid  plant,  but  if  the 
acid  can  be  manufactured  at  the  plant  for  a  lower  cost  than  it  can  be  obtained 
from  an  acid  manufacturer  such  a  plant  should  be  installed. 

It  must  not  be  forgotten  that  ammonium  sulphate  sells  the  world  over  for 
between  $65-$70,  at  the  present  market  price,  (1913),  and  that  plants  established 
in  Canada  for  its  recovery  must  compete  with  foreign  companies  whose  manu- 
facturing costs  are  considerably  lower  than  they  will  be  here.  It  is,  therefore, 
evident  that  little  or  no  benefit  will  accrue,  in  a  financial  way,  from  recovering 
the  nitrogen  in  the  fuel  if  the  costs  of  the  components  entering  into  its  composi- 
tion and  those  necessary  for  its  recovery  are  out  of  all  proportion  to  the  gross 
profits  realized  from  its  sale.  In  certain  sections  of  Canada  this  may  be  found 
to  be  the  case  and  then  such  a  by-product  recovery  process  cannot  be  profitably 
employed  in  working  up  a  low  grade  fuel. 

The  fifth  and  last  factor  to  be  considered,  viz.  the  market  for  the  power 
produced,  is  of  great  importance.  It  is  not  .probable  that  many  iby-product 
recovery  producer-gas  plants  could  be  established  in  Canada  for  the  recovery  of 
ammonium  sulphate  alone.  In  the  majority  of  cases,  therefore,  the  sale  of 
ammonium  sulphate  would  only  serve  to  reduce  the  cost  of  generating  gas  and 
power,  and  if  it  failed  to  accomplish  this  no  advantage,  other  than  from  a  con- 
servation standpoint,  would  accrue  from  its  recovery.  The  main  object,  then,  of 
establishing  such  a  plant  would  be  the  production  of  a  gas  to  be  used  for  power 
and  other  purposes,  and  this  phase  of  the  problem  will  have  to  be  thoroughly 
investigated  before  any  such  industry  is  considered. 

Canada,  especially  in  its  Eastern  sections,  is  well  supplied  with  water 
powers,  and  the  development  of  these  has  of  late  years  been  vigorously  prose- 
cuted. When  a  water  development  is  a  large  and  comparatively  inexpensive  one, 
electrical  power  can  be  developed  at  a  very  low  figure,  and  if  this  power  develop- 
ment is  capable  of  supplying  all  the  energy  required  in  the  region  surrounding, 
any  other  power  development  depending  on  the  combustion  of  some  sort  of  fuel 
cannot  compete.     But  if  the  energy  developed  at  a  liydro-electric  plant  must  be 
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transmitted  long  distances  before  being  disposed  of,  its  cost  to  the  user  will  be 
greater  than  it  is  to  those  nearer  the  power  plant.  In  such  cases  the  hydro- 
electric plant  may  fail  and  the  fuel  power  plant  assert  its  position.  Electric 
energy  cannot  be  transmitted  for  long  distances  even  at  high  voltage  without 
considera'ble  expense  and  this  added  to  the  expense  of  constructing  the  power 
transmission  line  and  substations  and  transformers  may  deprive  the  otherwise 
cheap  power  of  all  its  advantages. 

A  market  must,  therefore,  be  established  for  the  power  it  is  proposed  to 
generate  before  the  actual  building  of  a  by-.product  recovery  power  gas  plant  is 
undertaken.  If  such  precautions  are  taken  failure  will  be  prevented,  at  least  in 
the  majority  of  cases. 

MANUFACTURE  OF  PEAT  FUEL. 
In  order  to  supply  42,000  tons  of  absolutely  dry  peat,  or  60,000  tons  of  30 
per  cent  moisture  peat  per  year,  would  require  a  peat  manufacturing  plant  of 
large  capacity  operating  on  a  bog  of  considerable  area.  For  the  purpose  under 
consideration,  the  bog,  it  will  be  assumed,  has  an  area  of  1,000  acres,  and  the 
length  of  the  season  during  which  manufacturing  operations  can  be  conducted 
will  be  taken  as  100  days. 

The  quantity  of  30  per  cent  moisture  peat  that  must  be  manufactured  per 
day  of  ten  hours  is  600  short  tons.  If  one  poat  manufacturing  unit,  equipped 
with  mechanical  excavator  and  other  labour  saving  devices,  is  assumed  to  have  a 
daily  capacity  of  60  tons  of  finished  peat  fuel,  then  ten  such  units  will  be 
required  to  manufacture  the  requisite  quantity  of  fuel,  viz.,  600  tons  per  day. 
If  on  the  other  hand  the  units  are  operated  for  two  ten  hour  shifts,  then  five  units 
will  be  sufficient  to  produce  the  required  daily  tonnage.  If  the  five  unit  system 
is  employed  the  cost  of  the  peat  fuel  will  be  decreased  by  an  amount  proportional 
to  the  interest,  amortization,  and  depreciation  on  the  capital  cost  of  the  extra  five 
units.  To  be  on  the  conservative  side,  however,  the  larger  number  of  units  will 
be  considered. 

CAPITAL  COST  OF  PEAT  MANUFACTURING  PLANT. 

Peat  bog,  1,000  acres  at  $10  per  acre $  10,000.00 

10  peat  manufacturing  units  complete  with  conveyor  system, 

automatic  spreaders,  etc. 120,000.00 

2  peat  sheds  of  2,000  tons  capacity  each 10,000.00 

Locomotives,  tracks,  etc. 10,000.00 

Portable  transmission  line  to  cover  entire  field  of  operation.     10,000.00 

Draining  and  preparing  bog  for  manufacturing  peat 10,000.00 

Ten  houses  for  boarding  and  lodging  140  labourers 20,000.00 

Total $190,000.00 
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LABOUR,  MANAGEMENT,  AND  OTHER  COSTS. 
140  men  at  $2  per  day  for  100  days $28,000.00 

1  manager  at  $1,800  per  year 1.800.00 

2  superintendents  at  $5  per  day 1,000  00 

Power,  500,000  H.P.  hours  at  .005  cents  a  H.P.  hour 2,500.00 

Lubricants,  etc. 3,000.00 

Repairs 6,000.00 

Interest,  amortization,  and  depreciation  on  capital 26,600.00 

Total $68,900.00 

Quantity  of  fuel  manufactured  60,000  net  of  run  30  per  cent  moisture  peat. 

Cost  per  ton  ^^^  equals  $1.15.    Cost  of  peat  per  ton,  $1.15. 

The  above  cost  of  $1.50  per  ton  delivered  at  the  producers  is  considered  a 
very  conservative  figure  when  operations  are  conducted  on  a  scale  as  large  as 
those  outlined  above.  Actual  operations  might  demonstrate  that  this  cost  can 
be  materially  reduced. 

The  cost  of  the  entire  equipment,  including  gas  producer,  power  and  peat 
getting  plant,  the  writer  believes  is  on  the  high  side,  and  that  the  probable  results 
are,  therefore,  conservative. 

In  light  of  the  results  obtained  in  Germany  on  the  Wiesmoor,  no  serious 
trouble  should  be  encountered  in  the  storing  of  even  this  large  quantity  of  peat 
fuel. 

No  mention  was  made  concerning  the  utilization  of  the  heat  of  the  engines 
exhaust  for  steam  raising ;  that  this  would  be  done  'was  taken  for  granted.  Too 
much  stress  cannot  be  laid  on  the  importance,  and  even  necessity,  of  introducing 
every  possible  economy  into  the  operation  of  a  plant  of  this  description.  The 
fuel  must  be  handled  mechanically,  if  possible,  from  the  field  to  the  producer 
bunkers,  and  all  unnecessary  labour  dispensed  with. 

Since  60.000  tons  is  the  net  quantity  of  fuel  required  to  operate  the  plant 
350  days  at  full  capacity,  a  larger  quantity  of  fuel  must  be  manufactured  to 
provide  a  margin  for  unforeseen  contingencies.  The  peat  manufacturing  units,  it 
is  assumed,  are  capable  of  meeting  this  extra  requirement. 

A  sulphuric  acid  plant  would  have  to  be  built  in  almost  any  case,  since  this 
commodity  if  bought  in  (luantities  from  some  independent  manufacturer  and 
transported  to  the  power  plant  at  the  bog  would  prove  too  expensive  when  the 
operations  are  conducted  on  so  narrow  a  margin.  The  writer  believes  that 
sulphuric  acid  can  be  manufactured  for  the  price  stated  albove,  viz.,  $8  or  less  in 
almost  any  place  in  Eastern  Canada  favourably  situated  with  respect  to  railway 
or  water  transportation. 

The  costs  of  plant,  operation,  management,  etc.,  whrch  the  writer  believes 
are  quite  liberal,  cannot  be  taken  as  being  exact.    They  are  approximate  and  are 
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only  intended  to  serve  the  purpose  of  pointing  out  the  probable  use  to  which 
some  of  the  Canadian  peat  bogs  might  be  put.  Every  locality,  where  the  erection 
of  such  a  plant  is  contemplated,  must  be  studied  separately,  since  no  definite 
costs  and  probable  profits  can  be  stated  to  cover  all  cases;  moreover  the  costs  of 
such  a  plant  manufactured  either  in  England  or  Canada  must  be  obtained  from 
the  builder. 

The  minimum  capacity  of  the  plant  should  not  be  under  100  tons  of  abso- 
lutely dry  peat  per  twenty-four  hours.  Owing  to  the  high  plant  and  operating 
costs  in  this  country  a  plant  of  small  capacity  would  not  prove  profitable  except 
in  cases  where  the  content  of  nitrogen  is  very  high.  An  increase  in  the  nitrogen 
content  of  the  fuel  will,  of  course,  permit  a  further  reduction  in  the  cost  of  gener- 
ating power  and  thereby  make  a  plant  of  smaller  daily  capacity  a  profitable 
venture,  in  fact  there  are  cases  where  a  satisfactory  profit  could  be  made  on  the 
manufacture  of  ammonium  sulphate  alone.  The  minimum  nitrogen  content  with 
which  satisfactory  results  can  be  obtained  may  be  put  at  1.5  to  1.75  on  the 
absolutely  dry  sample.  There  are  several  bogs  suitable  for  the  manufacture  of 
fuel  which  contain  2  per  cent  nitrogen  and  over,  but  the  larger  number  of  such 
bogs  contain  a  considerably  less  amount. 

UTILIZATION  FACTOR. 

In  the  above  estimate  of  the  cost  of  producing  one  kilowatt  and  one  horse 
power  year  the  ratio  of  the  average  yearly  load  to  the  installed  capacity  of  the 
plant,  i.e.,  its  utilization  factor,  was  not  taken  into  consideration.  The  maximum 
efficiency  of  a  gas  engine  installation  is  realized  when  the  engines  are  operating 
at  full  load,  and  for  this  reason,  it  was  assumed  for  purposes  of  arriving  at  a 
probable  cost  of  generating  power,  that  the  power  plant  would  operate  continu- 
ously at  full  load.  This  will  never  be  the  case  in  practice  unless  the  load  is  so 
arranged  that  the  gas  engine  units  will  carry  the  constant  portion  and  the  vari- 
able or  peak  portion  is  carried  by  an  auxiliary  steam  unit  or  extra  gas  engine 
units,  or  else  the  entire  output  is  sold  en  bloc  and  retailed  by  the  purchaser. 

Certain  kinds  of  work  require  a  uniform  load  during  several  hours  of  the 
day  while  others  will  take  a  uniform  load  during  24  hours.  But  there  are  other 
demands  for  power,  and  these  are  in  the  majority,  which  are  fluctuating. 

In  order,  therefore,  to  meet  the  various  demands  made  on  the  plant  and  at 
the  same  time  operate  the  gas  engine  units  at  their  full  rating,  an  auxiliary 
steam  plant  seems  advisable.  This  auxiliary  plant  should  preferably  be  a  steam 
turlbine.  On  account  of  the  great  flexibility  of  steam  engines  in  general,  but 
especially  of  steam  turbines,  the  momentary  load  carried  may  be  far  in  excess  of 
the  rated  capacity  of  the  machine.  One  such  unit  might,  in  all  probability,  be 
sufficient  to  meet  the  peak  demands  on  the  plant. 

A  steam  boiler  will  also  have  to  be  provided  and  this  should  be,  prefera'bly, 
gas  fired. 

(87) 


The  gas  for  this  purpose  might  be  generated  in  a  spare  producer  unit,  which 
can  lie  over  during  the  greater  part  of  the  day.  The  consumption  of  fuel  in  such 
a  case  would  not  be  considerable  during  the  stand-by.  The  advantage  of  this 
method  of  firing  the  boiler  is  the  recovery  of  the  nitrogen  of  the  peat  burned  when 
the  steam  plant  is  in  operation,  which  would  be  lost  if  the  peat  were  burned 
directly  under  the  boilers.  A  sufficient  quantity  of  gas  for  keeping  the  boiler  in 
steam  during  idle  periods  might  be  obtained  from  the  general  gas  plant. 

A  load  factor  less  than  unity  will  considerably  increase  the  cost  of  power. 
Thus  a  load  factor  of  50  per  cent,  will  increase  the  cost  of  generating  a  horse 
power  year  from  $12.63  at  full  load,  and  when  the  nitrogen  content  is  1.95  per 
cent  to  $25.20. 

GENERATION  OF  STEAM  FOR  PRODUCERS. 

This  quantity  of  steam  is  very  considerable,  about  2  lbs.  -per  lb.  of  dry  fuel 
burned,  so  that  a  gasification  of  5  tons  of  absolutely  dry  peat  per  hour  would 
necessitate  a  quantity  of  steam  for  the  producers  alone  of  about  10  tons.  Unless 
all  of  the  waste  heat  of  the  plant  is  utilized  for  steam  raising,  the  larger  portion 
of  this  quantity  will  have  to  be  raised  at  the  expense  of  the  power  gas,  which 
would  necessitate  a  reduction  in  the  power  developed. 

The  sources  of  heat  which  must  be  utilized  for  saturating  the  air  blast  and 
generating  live  steam  are:  the  sensible  heat  of  the  producer  gas;  heat  of  boiler 
flue  gases;  and  heat  of  the  gas  engine's  exhaust  steam  from  blower  pumps,  etc.,  in 
addition,  the  tar  resulting  from  the  process  must  be  recovered  and  burned  under 
the  boilers.  The  introduction  of  such  economies  as  those  enumerated  will 
appreciably  increase  the  over-all  efficiency  of  the  plant  and  render  available  a 
larger  quantity  of  gas  for  power  purposes. 

PRODUCER  GAS  FOR  HEATING  PURPOSES. 
In  certain  cases  it  might  be  advisable  to  distribute  the  power  gas  generated, 
in  mains  to  nearby  manufacturing  towns,  or  cities,  for  heating  and  other  pur- 
poses.    Such  a  disposition  of  the  gas  generated  is  made  at  the  large  Mond  by- 
product recovery  power  gas  plant  at  Dudley  port,  Staffs,  England. 

CANADIAN  PEAT  BOGS  AS  A  SOURCE  OF  FUEL  FOR  THE 

PRODUCTION  OF  GAS  IN  THE  BY-PRODUCT  RECOVERY 

POWER  GAS  PRODUCER. 

The  results  of  previous  investigations  have  conclusively  demonstrated  that 
peat  fuel  can  successfully  compete  with  coal  for  the  production  of  power  in  the 
non-by-product  recovery  gas  producer,  when  the  cost  of  coal  at  the  producer  is 
in  the  neighbourhood  of  $4  per  ton  and  peat  containing  25  per  cent  moisture 
costs  not  more  than  $2  per  ton.  This,  of  course,  applies  to  the  utilization  of  the 
two  fuels  in  the  same  manner.  When  power  produced  from  peat  in  a  power  gas 
plant  is  compared  with  that  generated  from  coal  in  a  steam  power  plant  the 
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advantage  lies  very  much  in  favor  of  the  former.  When,  therefore,  a  power  plant 
is  required  to  serve  a  district  where  cheap  hydro-electric  power  is  not  available, 
such  a  peat  producer  gas  power  plant  will  economically  answer  the  requirements, 
provided  of  course  a  suitable  peat  bog  is  situated  within  the  district  in  question. 

Unfortunately  many  localities  do  not  exist  in  Canada  where  such  conditions 
obtain.  In  the  first  place  the  various  Provinces  are  more  or  less  sparsely  settled 
in  and  those  districts  which  are  thickly  populated,  and  where  industries  of 
various  kinds  abound,  water  power  is  available  in  more  or  less  large  quantities. 
In  still  more  thickly  populated  districts  peat  bogs  of  suitable  proportions  and 
quality  are  not  situated  within  a  reasonable  distance.  The  opportunities,  there- 
fore, for  developing  on  a  large  scale  such  a  power  plant  designed  exclusively  for 
the  use  of  peat  fuel  are  not  many,  since  such  a  power  plant,  to  prove  a  feasible 
undertaking,  must  be  able  to  compete  with  existing  sources  of  power  and  at  a 
profit. 

This  phase  of  the  utilization  of  peat  can  therefore  be  dispensed  with  in  the 
consideration  of  those  cases  requiring  the  production  of  energy  on  a  large  scale, 
even  though  its  successful  application  might  be  found  in  a  few  isolated  cases 
where  small  powers  are  required. 

BY-PRODUCT  RECOVERY  PRODUCERS. 

If  the  cost  of  generating  power  with  a  producer  gas-power  plant  can  be 
decreased  by  any  means  to  such  an  extent  that  it  is  capable  of  competing  success- 
fully with  other  forms  of  cheap  energy,  its  field  of  application  will  be  greatly 
increased.  The  hopes  of  investigators  and  of  those  desirous  of  converting  into 
some  useful  commodity  the  immense  quantities  of  peat  now  lying  dormant,  were 
materially  raised  when  the  Mond  process  for  the  gasification  of  low  grade  fuels 
with  by-product  recovery  was  devised.  But  while  this  process,  when  applied  to 
peat  fuel,  possesses  many  inherent  advantages  and  does  in  many  cases  materially 
decrease  the  cost  of  generating  power,  its  field  of  application  is  also  limited.  The 
main  difficulties  encountered  in  the  generation  of  power  in  .a  producer  gas  power 
plant  may  be  enumerated  as  follows:  First,  the  maximum  economy  is  realized 
only  when  the  producers  and  gas  engines  are  operating  at  their  maximum  load, 
and,  secondly,  the  inability  of  the  gas  engine  to  carry  over  load.  For  these 
reasons  a  producer  gas  power  plant  would  not  prove  suitable  for  a  service  subject 
to  extreme  variations  in  the  daily  loads  or  where  the  ntilization  factor  is  very 
low.  In  the  former  case  the  gas  engine  plant  would  have  to  be  supplemented  by 
a  steam  plant  which  would  carry  the  over  load  or  else  the  gas  engine  units  would 
have  to  be  increased  out  of  all  proportion  to  the  capacity  for  which  the  plant  is 
designed.  In  the  latter  ease  the  economy  resulting  from  the  use  of  gas  engines 
would  be  entirely  lost  if  the  load  or  utilization  factor  is  very  much  less  than 
unity,  since  the  maximum  economy  is  only  realized  when  the  engines  are  running 
at  their  normal  rating,  and  if  a  large  percentage  of  the  power  units  are  lying  idle 
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a  considerable  part  of  the  time,  tlie  fixed  charges  will  be  too  large  to  permit  of 
the  economic  production  of  power.  The  most  desirable  and  ideal  conditions  are 
met  with  when  the  load  is  of  such  a  character  that  the  gas  engine  installation  can 
operate  at  full  or  nearly  full  load  during  the  greater  portion  of  the  day,  all 
excess  demands  being  taken  up  by  either  an  extra  gas  engine  unit  or  else  an 
independent  steam  turbine  unit.  Another  possible  but  not  quite  practicable 
solution  to  the  problem  is  the  installation  of  a  storage  battery  plant  of  sufficient 
capacity  to  absorb  the  load  when  the  engines  are  running  light  and  of  supple- 
menting with  this  stored  energy  the  power  units  when  the  extra  or  peak  demands 
arise.  Such  a  solution,  though  it  would  in  almost  every  way  meet  the  require- 
ments necessary  for  the  most  economical  operation  of  a  gas  engine  power  plant, 
would  prove  impracticable  on  account  of  the  high  initial  cost  and  consequent 
upkeep  of  the  storage  battery  system.  This  case  cannot  therefore  be  considered 
at  this  moment. 

The  advantages,  moreover,  resulting  from  the  recovery  of  by-products  such 
as  ammonia  and  tar,  are  more  apparent  than  real,  since  the  economies  resulting 
from  their  recovery  are  dependent  on  their  cost  at  the  plant  and  their  disposal  at 
a  reasonable  market  price.  It  is  quite  probable  that  ammonium  sulphate  prices 
will  continue  firm  at  existing  or  higher  levels  for  some  time  to  come,  but  its  cost 
of  manufacture  is  somewhat  uncertain,  due  to  the  uncertainty  of  supplying  the 
raw  materials  required  for  its  manufacture  at  a  sufficiently  low  price,  and  this 
alone  in  many  localities  might  militate  against  its  recovery  with  a  reasonable 
profit.  The  market  for  the  tar  produced  is  also  very  uncertain ;  if  it  is  reduced  to 
pitch  by  subsequent  distillation  its  market  price  will  be  considerably  enhanced, 
but  even  under  these  conditions  a  material  of  so  low  a  grade  cannot  stand  long 
haulage.  But  it  is  hardly  necessary  to  consider  the  tar  produced  as  a  by-product 
since  in  most  by-product  recovery  producer  gas  plants  the  tar  is  burned  under  the 
boilers  of  the  plant,  and  this  particularly  is  the  case  in  the  peat  burning  plants. 
This  then  leaves  ammonium  sulphate  as  the  only  by-product  recovered  which 
can  serve  to  materially  decrease  the  cost  of  generating  power. 

Although  plants  of  this  description  have  been  erected  for  the  sole  purpose  of 
generating  power  from  peat,  only  one,  to  the  writer's  knowledge,  is  in  successful 
operation  at  the  present  time.  The  reasons  ^advanced  for  the  failure  of  the  others 
are  not  satisfactory,  for  example,  the  difficulty  of  supplying  the  required  quan- 
tity of  peat  with  a  sufficiently  low  moisture  content  and  a  satisfactory  nitrogen 
content  are  cited  as  the  cause  of  failure  in  one  case.  The  principal  cause  for  the 
unsuccessful  termination  of  these  ventures,  is  in  the  writer's  opinion,  due  to  the 
fact  that  insufficient  consideration  was  given  to  all  tlie  details  on  wliicli  the  suc- 
cesses or  failure  of  tlie  project  depends.  Before  deciding  upon  the  erection  of 
any  power  plant  for  the  utilization  of  peat  fuel,  full  particulars  of  the  bog  both 
physical  and  clu'inical  should  I)e  obtained  and  fully  considered.     Tf  this  course  is 
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followed,  a  plant  will  not  be  erected  on  a  bog  unsuitable  for  the  manufacture  of 
fuel  and  where  the  average  nitrogen  content  is  too  low  to  permit  of  the  profitable 
recovery  of  ammonia.  It  is  not  difficult  to  determine  whether  a  bog  is  suitable  or 
unsuitable  for  the  manufacture  of  peat  fuel  and  how  large  a  quantity  with  the 
desired  moisture  content  can  be  manufactured  during  the  usual  summer  season. 
If  the  bog  be  a  wet  one  and  difficult  to  properly  drain  or  its  drainage  should 
prove  too  expensive,  then  it  should  be  abandoned  and  a  new  one  searched  for. 
Great  care,  moreover,  should  be  taken  to  obtain  the  most  accurate  results  concern- 
ing the  average  nitrogen  content  of  the  entire  bog,  since  any  variation  will 
materially  affect  the  financial  results  it  is  expected  to  obtain.  After  a  bog  suit- 
a.ble  in  every  respect  for  the  manufacture  of  peat  fuel  with  the  desired  nitrogen 
content  has  been  selected,  the  conditions  governing  the  sale  of  electric  energy 
within  the  region  surrounding  the  bog  should  be  most  carefully  investigated.  If 
the  results  of  such  investigation  prove  promising  the  erection  of  the  plant  may 
be  safeh'  undertaken.  Today,  most  of  the  factors  w^hieh  determine  the  ultimate 
success  or  failure  of  any  enterprise  of  this  description  are  Avell  understood.  The 
difficulties,  e.g.,  encountered  in  the  manufacture  of  peat  fuel  on  a  large  scale  are 
well  known  as  are  also  the  methods  of  overcoming  them,  and  no  mistake  should  be 
made  concerning  the  maximum  moisture  content  of  the  fuel  permissible.  This 
phase  has  been  thoroughly  investigated  and  requires  no  further  experimenting 
If  it  be  decided,  in  any  case,  that  the  required  quantity  of  fuel  with  a  maximum 
moisture  content  of  forty  per  cent  cannot  be  manufactured  at  a  cost  of  under  two 
dollars  per  ton  delivered  at  the  producers,  then  the  project  should  be  abandoned. 

As  previously  stated,  there  are  man.y  bogs  suitable  in  every  detail  to  the 
manufacture  of  peat  fuel  for  gasification  in  by-product  recovery  producers  which 
are  situated  in  districts  already  supplied  with  cheap  electrical  energy,  the  utiliza- 
tion of  the  peat  content  of  such  bogs  for  power  purposes  is,  therefore,  manifestly 
not  feasible  except  in  a  few  isolated  cases.  All  of  the  gas  manufactured  for 
industrial  and  domestic  purposes  in  Canada,  with  the  possible  exception  of  coke 
oven  gas,  is  largely  "retort"  or  "town  gas,"  and  this  is  dependent  in  the  larger 
number  of  instancCvS  on  coking  coal  imported  from  the  United  States.  In  the 
manufacture  of  "town"  or  "retort"  gas  only  the  volatile  matter  in  the  coal  is 
gasified,  the  fixed  carbon  remaining  in  the  retort  as  coke.  Coke  is,  therefore,  a 
by-product  which  meets  with  a  ready  market  in  most  large  cities  and  towns,  and 
contributes  towards  a  reduction  of  the  manufacturing  costs  of  the  gas.  In  addition 
to  coke  a  small  amount  of  ammonia  and  tar  is  formed.  The  maximum  quantity  of 
ammonia  resulting  in  any  case  is  only  a  small  percentage  of  that  theoretically 
possible.  The  recovery  of  ammonia  does  not  therefore  contribute  verj'  consider- 
ably towards  the  economy  of  the  process.  The  average  quantity  of  retort  gas 
produced  per  ton  of  coal  (2,240  lbs.)  is  11,000  cubic  feet  or  10,000  cubic  feet  per 
short  tons  (2,000  lbs.),  and  its  average  heating  value  is  about  560  British  thermal 
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tinits  per  cubic  foot.  In  the  case  of  gas  generated  from  peat  in  a  Mond  by- 
product recovery  producer  the  quantity  of  gas  available  for  power  or  other  pur- 
poses produced  per  ton  of  absolutely  dry  peat  is  about  67,000  cubic  feet  and  the 
heaiting  value  may  be  put  at  140  British  thermal  units  per  cubic  foot.  One 
thousand  cubic  feet  would  in  this  case  represent  a  heating  value  of  140,000 
British  thermal  units  or  25  per  cent  of  the  "retort"  gas. 

The  quantities  of  "retort"  gas  made  from  coal  and  of  producer  gas  generated 
from  peait  which  are  equivalent  in  heating  value  to  one  short  ton  of  coal  with 
a  heating  value  of  12,500  British  thermal  units  per  lb.  are  45  thousand  and  179 
thousand  cubic  feet  respectively.  2.67  tons  of  absolutely  dry  peat  of  a  heating 
value  of  9,000  British  thermal  units  per  lb.  would  be  required  to  produce  179 
thousand  cubic  feet  of  gas,  and  if  the  cost  of  peat  containing  30  per  cent  moisture 
laid  down  at  the  producer  is  $1.50  per  ton  or  $2.13  dollars  per  ton  of  absolutely 
dry  peat,  the  cost  of  the  fuel  alone,  required  to  produce  179,000  cubic  feet  of  gas 
would  be  2.13x2.67,  equals  5.70  dollars;  while  in  the  case  of  "retort"  gas  41/2 
short  tons  of  coal  of  a  heating  value  of  12,500,  or  over,  British  thermal  units  per 
lb.  would  be  required  to  produced  45  thousand  cubic  feet  of  gas  with  a  heating 
value  of  560  British  thermal  units  per  cubic  foot.  If  the  cost  of  gas-making  coal 
laid  down  at  the  gas  retorts  is  assumed  to  be  $2.50  per  short  ton,  the  fuel  alone 
would  be  2.50  x  4.5,  equals  11.25  dollars,  about  twice  as  much  as  with  peat. 
The  by-products  obtained  in  the  "retort"  gas  process  are  coke— principally — 
ammonia  and  tar ;  while  in  the  case  of  the  producer  gas  plant,  ammonia  and  tar 
constitute  the  by-products.  The  following  calculations  show  the  costs  of  the 
fuel  required  in  the  "retort"  process  using  coal  and  the  "Mond"  process  using 
peat  to  produce  a  quantity  of  gas  equivalent  in  heating  value  to  one  short  ton  of 
coal  with  a  heating  value  of  12,500  British  thermal  units  per  lb.  The  cost  of 
recovering  the  ammonia  produced  with  the  Mond  process  is  taken  from  the 
estimated  costs  of  operating  a  120  ton  Mond  plant  burning  peat  fuel. 

RETORT  GAS. 

PRODUCTS   RESULTING  FROM  THE  GASIFICATION  OF    ONE  SHORT  TON  OF  COAL 

Illuminating  gas,  10,000  cu.  ft. — heating  value  560  B.T.U.  per  cu.  ft. 
Coke,  1,100  lb.  about. 

Sulphate  of  ammonia — 20  lbs.  (nitrogen  content  of  coal  1^2%)- 
Tar.  FUEL  COSTS. 

41/2  tons  of  coal  at  $2.50  per  ton $11.25 

By  credit,  gross  profit  from  sale  of  4,950  pounds  of  coke  at  $5 

per  ton $12.37 

And  90  lbs.  Sulphate  of  Ammonia  at  $65  per  ton 2.92 

About 15.30 


Net  cost  of  coal,  exclusive  of  manuifacturing  and  other  costs        — $4.05 
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MOND  PRODUCER  GAS. 

Products  resulting  from  the  gasification  of  one  short  ton  of  absolutely  dry 
peat  with  a  heating  value  of  9000  B.T.U.  per  lb. 

Gas  67,000  cu.  ft.  heating  value  140  B.T.U.  per  cu.  ft. 

Sulphate  of  ammonia — 128  lbs.  nitrogen  content  of  peat,  1.94  per  cent. 

Tar. 

FUEL  COSTS. 

2.67  tons  of  albsolutely  dry  ipeat  at  $2.13  per  ton $5.70 

By  credit  2.67  x  128  lbs.  of  sulphate  of  ajmmonia,  net  profit 

from  sale  of,  exclusive  of  cost  of  fuel 11.00 


Net  cost  of  fuel,  exclusive  of  manufacturing  and  other  costs         — $5.30 

When  operating  under  the  conditions  of  ipeat  costing  not  more  than  $2.15  per 
a'bsolutely  dry  ton,  and  gasifying  at  the  rate  of  120  tons  of  peat  containing  1.94 
per  cent  nitrogen,  per  day  of  24  ihours,  it  is  possible  to  produce  the  gas  free  of 
cost,  while  the  cost  of  the  "retort"  g'as  would  include  in  addition  to  the  net  fuel 
costs,  operating  and  fixed  charges,  which  are  very  considerable. 

Four  thousand  cubic  feet  of  producer  gas  would  have  to  be  supplied  for 
every  1,000  cubic  feet  of  "retort"  gas  in  order  to  supply  the  equivalent  heating 
value. 

A  producer  plant  capable  of  gasifying  120  tons  of  absolutely  dry  peat  per 
day  would  generate  335,000  cubic  feet  per  hour  when  running  at  normal  capacity. 
This,  however,  could  be  considerably  increased  for  short  periods.  A  plant  of  this 
capacity  could  meet  all  requirements,  both  industrial  and  domestic,  of  several 
towns  and  villages.  The  gas  could  be  profitably  used  for  heating  houses  as  well  as 
for  supplying  the  other  domestic  demands  for  heat. 

In  estimating  the  costs  of  one  or  the  other  plants  only  the  actual  cost  of  the 
gas  plant  need  be  considered,  for  purposes  of  comparison,  since  the  gas  mains  in 
the  one  case  will  serve  for  the  other.  If  the  gas  mains  are  already  laid  and  are 
designed  to  transmit  town  or  retort  gas,  then,  since  four  times  the  quantity  of 
producer  gas  mus,t  be  forced  through  the  mains,  the  pressure  will  have  to  be 
increased.  The  Canadian  peat  bogs,  which  might  be  profitably  utilized  in  this 
manner,  are  those  which  have  a  high  nitrogen  content  in  addition  to  a  satisfactor^y 
heating  value.  They  must  also  be  situated  reasonably  near  towns  or  cities  of 
sufficient  size  to  consume  all  the  gas  generated.  The  following  bogs  will  be  cited 
as  examples,  on  account  of  their  satisfactoiy  nitrogen  content,  to  merely  point 
out  the  possibilities  in  this  direction : — Brockville,   Holland,  Large   Tea  Fi-eld 
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and  Small  Tea  Field.  There  are  many  other  bogs  siiital)]e  for  the  nxanufai'ture 
of  peat  fuel  but  which  do  not  contain  a  sufficient  quantity  of  nitrogen  to  render 
its  recovery  profitable. 

PEAT  IN  THE  MANUFACTURE  OF  PAPER. 
(Translated  from  "La  Papeterie  Francaise). 

The  use  of  peat  for  paper  manufacturing  purposes  was  suggested  long  ago. 
and  paper  industry  periodicals  have  many  times  published  patents  relating  to 
this  subject. 

Canada  is  one  of  the  papermaking  countries  most  interested  in  the  use  of  this 
raw  material,  as  the  area  of  peat  bogs  there  exceed  30,000,000  of  acres,  or 
10,000,000  more  than  in  the  U.S.,  and  more  than  any  European  country,  except 
perhaps  Russia.  Many  different  methods  have  been  suggested  for  utilizing  the 
peat ;  as  fuel,  as  gas  producer,  as  raw  material  for  the  manufacturing  of  alcohol, 
as  litter,  as  packing  material  for  fruit,  etc. 

Previous  experiments  in  using  it  for  papermaking  purposes  however  don't 
seem  to  have  given  very  encouraging  results  from  an  economical  standpoint, 
either  with  peat  alone  or  mixed  with  woodpulp.  The  lack  of  success  met  with 
may  be  explained  by  several  reasons.  Several  authors  describe  quite  seriously 
digesting  methods  with  soda  or  other  chemicals  under  high  pressure,  sometimes 
followed  by  a  bleaching  with  chloride  of  lime.  The  only  result  of  such  methods 
is  the  rapid  vanishing  of  the  capital  engaged  without  any  hope  of  future  profits. 

It  must  be  remembered  tliat  the  general  term  "peat,"  includes  a  great 
variety  of  vegetable  substances,  which  have  been  submitted  to  a  more  or  less 
advanced  decomposition  in  the  ground.  It  is  evident,  thait  a  peat  can  giv<^ 
promising  results  or 'be  immediately  rejected,  depending  upon,  if  it  is  of  recent  or 
old  formation,  or  upon  which  organic  substances  it  contains.  In  this  manner 
the  peat  from  the  very  vast  bo^gs  near  Amiens  (France),  has  .been  found  impos- 
sible to  utilise  in  any  industry.  Its  state  of  decomposition  is  too  advanced,  and 
it  cruml)les  to  pieces  when  dry.  Such  peat  may  be  used  as  a  fuel  and  give  gas 
by  distillation ;  perhaps  it  may  have  other  uses,  but  not  for  paper-making. 

Another  kind  of  peat,  however,  occurring,  for  instance  in  the  department 
of  Basses-Pyrenees,  has  been  experimented  with  and  can  certainly  take  a 
place  among  the  raw  materials  for  papermaking. 

In  most  peait  bogs  there  exists  at  a  certain  depth  below  the  surface,  2 — 7 
ft.,  sometimes  a  layer  of  only  slightly  decomposed  peat,  in  which  the  constituent 
elements  of  the  plants  are  found,  only  a  little  changed.  Below  this  layer  the  peat 
is  decomposed,  darker,  and  cannot  be  used  for  papermaking  purposes. 

In  the  experiments  in  question  only  the  manufacture  of  cardboards  was 
tried  as  the  peat  seemed  to  be  less  suitable  for  paper  manufaoture,  perhaps  with 
exception  for  certain  very  dark-coloi-ed  tar-papers. 

(94) 


The  peat  was  used  as  it  was  taken  from  the  hogs,  without  previous  washing. 
It  may  be  remarked,  that  it  contained  very  little  earth  and  extraneous  matter. 
The  washing  of  peat  gives  a  very  dirty,  dark-colored  wash-water,  w^hich  cannot 
be  let  out  into  rivers  or  lakes,  as  this  would  cause  complaints  and  difficnlties. 

The  author  simply  refined  the  raw  peat  a  little  in  order  to  cut  off  too  long 
fibres,  and  to  beat  up  certain  roots,  somewhat  coarse ;  he  added  digested  straw 
pulp,  about  50  per  cent,  and  obtained  a  cardboard  of  an  agreeable  brown  color, 
both  strong  and  pliable.  Its  strength  w^as  certainly  superior,  to  cardboard  made 
only  of  straw.  He  also  obtained  a  satisfactory  product  by  mixing  50  per  cent  of 
peat  with  50  per  cent  of  old  paper. 

The  experiments  were  executed  on  a  very  small  scale  and  no  advices  as  to 
results  obtainable  on  a  manufacturing  scale  can  be  given.  It,  however,  seems  as 
if  the  kind  of  peat  used  when  only  a  little  decomposed  could  very  well  be  used 
for  cardboards  without  any  digesting.  The  sereenijig  surface,  of  course,  must 
be  large  and  continously  cleaned.     The  riffler  also  must  be  of  ample  dimensions. 

It  may  be  advisable  to  use  the  water  passing  tli rough  the  wire  over  again, 
in  order  to  have  as  little  as  possible  to  discharge  in  the  river.  The  wire  ought 
to  be  long  and  the  speed  slow  on  account  of  the  high  proportion  of  very 
short  fibres,  and  also  because  some  the  fibres  possess  a  remarkable  degree  of 
"greasiness."  The  natural  color  of  the  peat  does  not  permit  manufacturing  of 
light-colored  boards,  at  least  only  if  a  very  small  percentage  is  used. 

From  an  economical  point  of  view  the  use  of  peat  under  the  stated  conditions 
seems  interesting  on  account  of  its  cheapness.  It  is  impossible  to  give  a  price 
for  peat  here,  as  it  mainly  depends  upon  local  conditions.  The  mechanical  ex- 
traction seems  possible,  but  the  problem  is  far  from  being  solved  for  peat  only 
a  little  decomposed  and  still  rich  in  fibres,  which  cannot  very  well  be  taken  from 
the  bogs  by  means  of  excavating  machinery. 

Extraction  by  hand  is  laborious  and  expensive.  On  the  other  side,  if  the 
peat  is  utilized  on  the  spot,  it  is  not  necessary  to  dry  it,  but  for  transport  an  air- 
drying  is  indispensable,  as  the  percentage  of  water  often  reaches  95  per  cent. 

The  peat  is  a  raw  material,  notwithstanding  all  this,  which  the  cardboard 
manufacturer  in  certain  regions  can  obtain  cheaply  and  which  can  be  useful  to 
him ;  mixed  with  straw  pulp  or  old  paper  it  will  give,  if  sufficiently  fibrous, 
cheap  cardboards  of  good  quality. — F}dp  and  Paper  Magazine. 


PRODUCER  GAS  FROM  LOW  GRADE  FUELS. 


R.  H.  Fernald. 


Due  to  the  great  consumption  of  coal  in  this  country,  it  is  estimated  from 
reports  of  the  U.  S.  Geological  Survey  that,  if  the  rate  of  increase  of  fuel  con- 
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sumption  that  has  held  for  the  past  fifty  years  is  maintained,  the  supply  of  easily 
available  coal  will  be  exhausted  before  the  middle  of  the  next  century.  As  a 
matter  of  fact,  the  fuel  consumption  per  capita  is  actually  increasing  much  faster 
than  the  population,  so  that  the  question  of  the  continuation  of  this  rate  of 
increase  is  one  of  considerable  importance. 

In  view  of  the  necessity  of  utilizing  for  the  production  of  power  grades  and 
varieties  of  fuel  which  until  recently  have  been  considered  uneconomical,  the 
U.  S.  Bureau  of  Mines  'has  conducted  a  number  of  investigations  on  the  making 
of  producer  gas  from  such  fuels. 

Introduction  of  the  gas  producer  i)ito  this  country  for  power  plant  work  was 
made  about  the  year  1900.  While  the  number  of  installations  in  that  year  was  no 
more  than  four,  in  1911  it  was  estimated  that  this  figure  had  increased  to  from 
650  to  700  and  of  these  a  large  proportion  were  double  installations,  which  were 
not  counted  separatdy.  Today,  the  number  of  gas  producer  power  plants  in  this 
country  is  in  the  neigliborhood  of  1000.  Total  increase  in  horsepower  of  these 
plants  has  been  from  2000  in  1900  ^o  170,000  h.p.  in  1911,  some  85,000  of  which 
was  obtained  from  bituminous  coal,  75,000  from  anthracite,  and  about  10,000 
from  lignite. 

The  heat  losses  in  typical  steam  and  gas  power  plants  are  estimated  as 
follows : — 

Heat  losses     Net  efficiency 
per  cent.  per  cent. 

Steam  plant 95.30  4.70 

Gas  plant 81.20  18.80 

Original  heat  of  coal  in  both  plants  equalled  13,500  B.t.u.  per  lb. 
It  is  evident  from  above  figures  that  as  far  as  net  efficiency  of  the  plant  is 
concerned  the  gas  plant  is  if  ar  ahead  of  the  steam  plant. 

Several  types  of  gas  producers  are  now  in  use,  among  them  the  suction  type, 
the  up-draft  pressure  type,  the  down  draft  type  and  tlie  double  zone  type. 

Gas  produced  by  the  use  of  air  and  carbon  only  has  certain  excellent  quali- 
ties for  power  purposes,  but  is  rather  low  in  heat  value,  and  in  making  such  gas 
there  is  a  tendency  for  the  temperature  to  rise  to  such  a  point  that  excessive 
clinkering  is  produced  and  fuel  troubles  are  caused.  Introduction  of  water  or 
steam  keeps  the  temperature  at  a  sufficiently  low  point  to  prevent  clinker 
formation. 

Getting  rid  of  the  tar,  after  it  is  removed  by  some  form  of  tar  extraction,  is  a 
serious  problem,  and  many  attempts  are  bein'g  made  to  effect  an  increased  utiliza- 
tion of  this  product  commercially. — Journal  of  the  Franklin  Institute. 
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POWER  PROBLEMS  IN  ELECTROCHEMISTRY. 

(Extracts  from  a  paper  read  by  P.  W.  Sothmaii,  C.E.,  formerly  Chieif  Engineer 
of  tlie  Ontario  Hydro-Electric  Commission,  at  the  Twenty-fifth  General 
Meeting  of  the  American  Chemical  Society,  New  York,  April  16,  1914). 


This  is  an  age  in  which  we  have  'become  accustomed  to  utilize  electricity  in 
some  manner  in  practically  every  walk  in  life.  Not  only  is  it  employed  to  solve 
difficult  problems  in  manufacturing,  transportation  and  mining,  but  it  has  been 
trained  to  serve  our  domestic  needs  in  the  household,  and  even  to  lighten  the 
burdens  of  the  agriculturist.  It  is  not  surprising  then,  to  find  it  a  fit  companion 
to  labor  hand  in  hand  with  t^ie  great  science  of  chemistry,  so  aiding  in  the  accom- 
plishment of  gigantic  results  for  the  benefits  of  mankind  which  a  few  years  ago 
would  have  been  deemed  impossible. 

Inspiring  as  are  these  things  when  viewed  in  the  abstract,  we  are,  neverthe- 
less, aware  that  they  have  not  come  about  by  themselves,  or,  like  Topsy  ,''just 
growed,"  but  are  the  result  of  long  years  of  experimentation  and  study  by  many 
different  investigators.  Nor  can  we  for  a  moment  believe  that  we  have  arrived  at 
a  point  where  no  further  or  new  applications  of  electricity  are  possible.  Each 
day  reveals  to  us  wider  possibilities  in  the  art,  and  the  electrochemical  field  is  no 
less  prolific  in  these  new  developments  than  the  other  branches  of  electric  science. 

The  uses  of  electricity  have  multiplied  so  rapidly  during  the  past  few  years 
that  it  has  come  to  be  the  concern  of  many  of  us  at  least  to  find  means  for  apply- 
ing power  in  the  form  of  electricity  in  large  quantities  and  at  such  a  price  that 
it  will  be  economically  availa'ble  for  the  uses  in  hand.  Moreover,  in  many  in- 
stances we  can  find  power  existing  in  the  primitive  forms  of  waterfalls,  coal  and 
peat  beds,  or  oil  fields,  the  location  of  which  are  not  suited  to  power  utilization 
on  the  site,  and  transmission  becomes  a  necessity. 

The  principal  means  for  the  generation  of  electrical  energy  are  steam,  water- 
falls, gas  producer  plants  and  oil  engines.  Plants  of  each  type  are  common,  al- 
though the  last  two  have  not  yet  been  used  in  connection  with  large  installations 
to  any  extent.  It  is  the  writer's  feeling  that  a  great  opporunity  lies  in  this 
for  the  economical  production  of  power,  and  that  the  time  will  shortly  arrive 
when  we  shall  see  these  competitors  of  steam  and  water  power  take  a  very  prom- 
inent part  in  electrochemical  work.  .  .  . 

In  some  lines,  such  as  the  manufacture  of  tools  and  also  cotton  and  woollen 
goods,  the  power  used  is  slight,  and  the  power  cost  is  a  comparatively  small 
portion  of  the  whole,  hence  the  actual  price  paid  per  kilowatt  hour  for  energy, 
whether  'high  or  low,  does  not  influence  to  any  great  extent  the  cost  of  manu- 
facture.   On  the  other  hand,  in  certain  industries  like  pulp  and  paper  mills,  the 
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horse-povrer  used  per  employee  is  large,  and  the  cost  of  power  forms  a  larg'e 
percentage  of  the  total  cost.  In  electrochemical  processes,  we  know  that  power 
forms  one  of  the  chief  items  of  expense  of  operation,  and  it  is  of  great  importance 
to  have  a  source  of  power  for  electrochemical  work  which  shall  not  only  be  cheap 
at  the  present  time,  but  which  will  continue  to  be  cheap  for  a  reasonably  long 
period  of  years,  notmthstanding  the  encroachment  of  demands  for  power  by 
other  industries  which  can  easily  afford  to  pay  a  higher  price  for  it.  .  .  . 

There  is  at  the  present  time  a  matter  of  considerable  interest  in  this  connec- 
tion, and  that  is  the  latest  development  in  the  gas  power  situation,  namely,  the 
use  of  engines  operated  by  gas  obtained  from  peat.  It  can  easily  be  shown  that 
the  peat  fields  distributed  over  large  areas  of  this  country  are  far  more  valuable 
to  our  power  supply  market  than  all  our  water  powers,  and,  as  water  powers  are 
frequently  susceptible  to  severe  interruptions,  the  utilization  of  peat  as  a  fuel 
producer  is  worthy  of  consideration.  It  may  even  be  that,  in  time  to  come,  water 
power  and  peat  power  plants  will  be  operated  jointly,  furnishing  us  \dth  a  per- 
manent supply  of  energy,  for,  while  water  power  plants  may  suffer  during  severe 
winter  weather,  the  supply  of  energy  obtainable  from  peat  is  always  available. 
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The  present  issue  of  the  Journal  has  been  delayed  in  order  to  include  the 
extracts  from  the  report  of  Mr.  B.  F.  Haanel  on  the  feasibility  of  erecting  peat 
producer  gas  power  plants  in  Canada,  which  occupies  a  position  of  prominence 
in  the  number. 

Complying  to  the  request  of  a  petition  presented  by  members  of  the  Peat 
Society  and  others  interested,  the  Minister  of  the  Interior  some  time  ago 
authorized  the  sending  of  Mr.  Haanel  to  Europe  to  report  upon  the  progress 
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made  there  in  the  establishment  of  peat  producer  gas  plants  devoted  to  production 
of  power,  with  or  without  recovery  of  by-products.  During  the  course  of  the 
investigation  Mr.  Haanel,  with  his  assdstant  Mr.  Blizard,  visited  the  Mond  by- 
product recovery  power  gas  plant  at  Orenitano,  Italy,  the  works  near  Osnabruck, 
Germany,  and  several  other  plants.  His  detailed  report,  illustrated  with  cuts, 
maps,  explanatory  curves,  etc.,  has  just  been  issued  and  will  prove  a  perfect  mine 
of  valuable  information  to  all  who  are  in  any  way  interested  in  the  development 
of  our  peat  resources.  We  hope  at  an  early  date  to  epitomize  the  report  for  the 
benefit  of  such  of  our  readers  who  may  ^lot  be  so  fortunate  as  to  secure  a  copy  of 
the  report  itself. 


The  past  year,  while  it  has  proved  disappointing  from  the  standpoint  of 
actual  production  of  peat  fuel  in  Canada  has  seen  substantial  progress  towards 
the  solnition  of  what  is  undoubtedly  the  crucial  difficulty  in  the  way  of  establish- 
ment of  a  peat  fuel  indusitry  on  a  large  commercial  scale  in  Canada. 

Any  attempt  to  transplant  European  methods  and  plant  to  this  continent 
which  is  to  prove  in  any  measure  successful,  musit  be  made  with  (full  recognition 
of  the  additional  burden  imposed  by  our  much  higher  labour  costs. 

The  Anrep  plant  and  process  demonstrated  by  the  Government  at  Alfred 
must  be  regarded  as  the  most  practical  and  efficient  yeit  devised  under  European 
conditions,  and  the  best  suited  to  these  conditions.  This  is  amply  demonstrated 
by  the  remarkable  progress  of  peat  fuel  manufacture  in  Russia,  where  hundreds 
of  plants  of  a  character  similar  to  that  erected  by  the  Government  at  Alfred,  Ont., 
have  been  installed  in  ithe  past  few  years  and  where  the  annual  production  is 
reported  to  have  grown  from  2,500,000  metric  tons  three  years  ago,  to  7,000,000 
metric  tons  last  year. 

Tt  has  always  been  recognized  by  the  Government  Department,  which  carried 
on  ithe  demonstration  at  Alfred,  that  the  scope  of  the  plant  there  employed  would 
necessarily  be  somewhat  restricted  in  this  country  owing  to  the  amount  of  hand 
labour  involved.  Dr.  Haanel  in  an  address  before  the  Toronto  Canadian  Club  in 
1911  urged  the  necessity  of  substituting  mechanical  energy  for  much  of  the  hand 
labour,  and  among  other  (things  said  :— 

"The  Government  plant  at  Alfred  serves  (the  purpose  of  demonstrating  the 
manufacture  of  air-dried  machine  peat,  and  is  suitable  to  be  operated  on  bo'gs 
near  villages,  or  by  groups  of  farmers  who  own  peat  lands  and  who  are  desirous 
of  making  their  own  fuel,  as  a  cheap  and  excellent  substitute  for  the  high-priced 
coal  which  they  are  now  obleged  to  purchase.  For  'the  manufacture  of  peat  on  a 
large  scale,  mechanical  excavators,  spreaders,  and  cutters  ishould  replace  the 
manual  labour  employed  at  our  plant." 

Following  the  operation  of  the  Governmenit  demonstration  plant,  our  Presi- 
dent, Mr.  Shuttleworth,  undertook  to  install  at  Alfred,  new  and  larger  plant 
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utilizinig  mechanical  devices,  and  with  a  large  capacity  per  annum.  The  develop- 
ment of  the  required  equipment  occupied  the  better  part  of  two  seasons.  In  1913 
Mr.  Shu/ttleworth  was  unfortunaitely  called  away  to  England  and  this  year  the 
burden  of  completing  the  plant  fell  on  the  shoulders  of  Mr.  E.  V.  Moore,  the 
engineer  in  charge,  and  gentlemen  with  whom  he  associaited  himself.  The  early 
part  of  the  seasion  up  to  July  was  occupied  in  replacing  temporary  with  per- 
manent steel  construction,  and  actual  production  was  only  fairly  begun  when  the 
outbreak  of  the  war  interfered  seriously  with  the  financing  of  operations. 

While,  therefore,  only  a  ver}'-  short  season  was  devoted  to  production,  and  the 
output  was  small,  it  was  the  feeling  of  -all  who  saw  the  planit  in  operation  thait  the 
numerous  mechanical  difficulties  had  been  practically  overcome,  and  that  the  new 
plant  gives  every  promise  of  afifording  a  successful  solution  of  the  manufacture  of 
machine  peat  on  a  commercial  scale  in  Canada. 

During  the  year  enquiries  were  made  'by  British  capitalists  looking  to  the 
erection  of  extensive  'chemical  works  in  Canada  for  the  utilization  of  peat  as  soon 
as  a  sufficient  annual  production  can  be  guaranteed.  With  the  diiftculties  so  far 
overcome  as  at  present,  and  'with  the  erection  of  additional  units,  there  seems 
every  reason  to  anticipate  that  this  objective  will  be  reached  in  the  near  future, 
and  we  shall  see  a  substantial  peat  industry  established  in  Canada  ait  an  early 
period. 


An  article  in  the  July,  1914,  issue  of  the  Journal,  taken  from  the  Journal 
of  the  American  Peat  Society,  referred  to  several  experiments  made  in  the  United 
States  in  pumping  peat  from  wet  bogs  to  the  drying  ground  in  a  more  or  less 
liquid  state. 

We  are  in  receipt  of  a  catalogue  describing  the  "Stereophagus"  Pump,  a 
centrifugal  pump  of  special  design,  invented  by  the  Hon.  R.  C.  Parsons.  M.A.. 
M.Inst. C.E.,  and  manufactured  in  England,  for  dealing  with  all  kinds  of  liquids 
containing  fibrous  or  solid  matters,  which  is  claimed  by  its  makers  to  be  well 
adapted  for  the  pumping  of  peat. 

The  impeller  or  fan  differs  from  that  of  the  ordinary  centrifugal  pump  by 
being  made  conical  instead  of  cylindrical,  the  liquid  being  admitted  to  it  on  one 
side  only.  Owing  to  the  special  construction  of  the  pump  any  solid  obstacles  are 
cut  into  pieces  small  enough  to  pass  through  the  passages  between  the  impeller 
vanes  and  the  conical  casing  and  no  solid  matter  can  lodge  in  the  interior  of  the 
pump. 

The  "Stereophagus"  pump  has  been  successfully  used  in  pumping  sewage, 
and  is  claimed  to  be  specially  suitable  for  pumping  water  used  for  conveying 
large  quantities  of  solid  or  fibrous  matters  such  as  paper  or  wood  pulp,  brewers' 
grairis^  etc.  Pumps  are  made  to  be  made  with  suction  and  discharge  pipes  rang- 
ing from  3  to  12  inches  in  diameter,  and  delivering  from  150  to  4800  gallons  per 

minute. 
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PEAT  INVESTIGATIONS  IN  THE  UNITED  STATES. 
To  extend  and  strengthen  the  field  of  its  graduate  work  in  engineering  the 
University  of  Illinois  has  since  1907  maintained  ten  Research  Fellowships  in  the 
Engineering  Experiment  Station,  for  each  of  which  there  is  an  'annual  stipend  O'f 
$500,  open  to  graduates  of  approved  American  and  foreign  universities  and 
technioal  schools.  Not  more  than  h'alf  the  time  of  the  'Research  Fellows  is 
required  in  connection  with  the  work  of  the  department  to  which  they  are 
assigned,  the  remainder  oif  the  time  l^eing  available  for  graduate  study. 

The  Engineering  Experiment  Station,  an  organization  within  the  College  of 
Engineering  was  established  in  1903  for  the  purpose  o'f  carrying  on  investiga- 
tions in  the  various  (branches  of  engineering,  and  for  the  study  oif  pro1>lems  of 
imiportance  to  engineers  and  to  the  manufactuiring  and  industrial  interests  of  the 
State.  Research  'work  may  .be  undertaken  in  architecture,  architectural  engineer- 
ing, chemistry,  civil  engineering,  electrical  engineering,  mechanical  engineering, 
mining  engineering,  municipal  'and  sanitary  engineering,  physics,  railway 
engineering,  and  in  theoretical  and  applied  mechanics. 

During  the  coming  year  important  work  in  the  investigation  of  peat  and 
peat  products  will  be  carried  on,  and  arr'angements  have  been  m'ade  through  this 
So'ciety  to  provide  samples  of  Canadian  peat  and  peat  fuel  for  the  purpose  of 
such  investigations. 

Samples  of  Canadian  peat  'and  peat  fuel  have  also  been  sent  to  the  Mellon 
Institute  of  Industrial  Research  in  connection  with  the  University  of  Pittsburgh, 
where  similar  research  'work  is  being  carried  on  . 

In  view  of  the  important  role  which  technical  education  and  research  work 
are  likely  to  play  in  the  development  of  Canadian  industries  during  the  next  few 
years,  and  of  the  many  possibilities  connected  with  the  utilization  of  our  exten- 
sive peat  resources,  it  may  be  hoped  that  some  of  our  Canadian  universities  may 
see  their  way  to  undertaking  investigations  and  research  work  along  these  line§ 
in  the  near  future. 


Save  your  ashes.  There  is  another  scheme  on  to  burn  them.  This  time  it  is 
"Calorigene,"  and  news  of  it  comes  out  of  the  North.  The  Ottawa  Free  Press 
hails  it  as  a  "timely  discovery,"  and  says  it  will  burn  up  seventy-five  per  cent, 
of  the  ash,  and  effect  a  saving  of  twenty-five  to  fifty  per  cent,  of  the  coal,  in  which 
case  from  one  to  two-thirds  of  the  coal  would  seem  to  need  to  be  ash^  unless  the 
ash  has  more  heat  value  than  the  coal  itself. 

The  timeliness  of  the  discovery,  or  of  the  announcement,  to  our  mind,  lies  in 
the  fact  that  the  public  has  liad  just  about  time  to  forget  Doctor  Hoy  and  the 
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Cobbler  of  Scranton.  It  was  about  seven  years  ago  that  thej-  set  the  engineering 
world  by  the  heels  with  their  announcement  that  a  solution  of  salt  and  oxalic 
acid  would  make  a  fuel  bed  out  of  an  ash  heap.  Thousands  of  engineers  all  over 
the  country  set  out  to  burn  up  their  ashes.  The  Board  of  Education  of  New- 
York  City  laid  in  a  stock  of  the  chemical  and  made  the  janitors  use  it.  Quite  a 
bit  of  unburned  carbon  wiiich  had  found  its  way  into  ash  barrels  was  saved  by 
the  second  burning,  but  in  the  last  analysis  it  was  found  that  such  of  the  so-called 
ash  as  was  burnable  was  carbon  and  would  burn  without  the  aid  of  the  cobbler's 
compound,  and  such  as  was  really  ash  was  beyond  resuscitation.  The  cobbler 
presumably  went  back  to  his  last,  and  the  doctor  who  financed  the  scheme  shot 
himself. — Power. 


PEAT  AS  A  METALLURGICAL  FUEL. 
Peat  is  a  material  that  bas  long  been  used  as  a  domestic  fuel,  especially  in 
Ireland,  whose  peat  bogs  are  famous.  In  America  its  use  has  never  been  exten- 
sive, largely  for  the  reason  that  better  fuels  have  almost  everywhere  been  avail- 
able. Attention  is,  however,  now  being  directed  to  the  utilization  of  peat  as  a 
fuel  for  various  industrial  purposes.  Carl  G.  Kleinstueek,  vice-president  of  the 
American  Peat  Society,  is  credited  with  responsibility  for  the  statement  that  in 
its  peat  'beds  the  northwest,  especially  Michigan  and  Minnesota,  has  a  fuel 
resource  of  far  greater  value  than  its  mines.  This  is  a  pretty  strong  statement, 
but  we  pass  it  unchallenged.  It  ?it  least  serves  to  call  attention  to  natural  re- 
vsources.  Whose  importance,  or  potential  innportanee,  is  little  realized. 

In  a  paper  read  before  the  Duluth  meeting  of  the  American  Peat  Society, 
Dr.  Peter  Christianson  calls  attention  to  some  of  the  possibilities  of  peat  as  a 
metallurgical  fuel,  especiall.y  in  the  iron  and  iron-ore  industry  of  the  Lake 
Superior  iron  district,  that  is,  in  the  beneficiation  or  preliminary  treatment,  and 
in  the  smelting,  of  the  ore. 

Peat  is  a  low  grade  fuel  and  must  'be  utilized  close  by  where  it  is  produced 
as  it  will  not  bear  the  cost  of  transportation.  A  peat  power  plant  should  be 
located  at  the  peat  bog,  the  peat  being  used  in  a  gas  producer  to  generate  pro- 
ducer gas  for  the  operation  of  gas  engines  for  driving  dynamos.  Power  thus 
generated  may  be  used  for  operating  concentrating  and  other  machinery.  It  can 
also  be  used  as  a  fuel  in  drying,  roasting,  calcining  and  sintering  operations. 

Experiments  made  at  the  Minnesota  Schools  of  Mines  Experiment  Station 
show  that  finely  divided  iron  ores  when  mixed  with  peat  and  briquetted.  when 
heated  in  a  reducing  atmosphere,  as  in  a  blast  furnace,  hold  together.  Further 
experimental  work  to  determine  the  mechanical  and  i)hysi['al  properties  of  these 
■ore-peat  briqut?ttes  is  being  done. — Mining  and  KiigiiK  ( ring  WortcL 
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PATENTS  EELATING  TO  PEAT  ISSUED  BY  THE 
CANADIAN  PATENT  OFFICE. 

159,843,  Dec.  29,  1914— Ernest  V.  Moore,  Peterboro,  Ont. 

Peat  Spreading  and  Briquetting  Machine 

The  object  of  the  invention  is  to  provide  a  simple  and  durable  machine  which 
will  travel  along  the  ground  and  deposit  the  briquetted  peat  in  a  thin  layer  be- 
hind it  for  drying,  which  will  continuously  form  peat  ])riquets  of  uniform  size 
and  consistency,  and  which  may  be  fed  from  a  conveyor  at  any  point  of  its  travel. 

The  device  consists  essentially  of  a  framework  having  at  the  rear  a  transverse 
trough  in  which  a  distributing  screw  operates.  At  the  rear  oif  the  trough  are  a 
number  of  moulds.  The  machine  is  propelled  by  a  suitable  motor,  which  also 
furnishes  power  to  operate  the  briquetting  apparatus.  The  peat  is  transferred 
from  the  distributing  trough  to  the  moulds  by  a  number  of  revolving  screws  or 
worms,  which  operate  alternately  in  opposite  direotions  and  intermesh. 

The  framework  of  the  machine  rests  on  caterpillar  treads.  On  a  platform 
between  these  a  suitable  motor  is  mounted  and  connected  to  operate  the  cater- 
pillars, which  may  be  moved  independently,  or  one  faster  than  the  other,  so  as  to 
guide  the  machine.  If  the  motor  is  of  the  electric  type,  as  shewn  in  the  drawing 
supplied,  trolleys  are  used  to  make  power  for  operating  from  overliead  wires. 

Toward  the  rear  of  the  machine  a  transverse  trough  is  provided  having  a 
removable  cover,  and  provided  at  one  end  with  a  hopper.  Within  the  trough  a 
large  screw  or  worm,  tapering  away  from  the  hopper,  extends  from  end  to  end 
thereof. 

On  the  rear  side  of  the  trough  at  the  bottom  an  outlet  passage  extends  from 
end  to  end,  opening  into  a  plurality  of  rearward  discharging  moulds,  which  may 
be  slightly  tapered  towards  their  outlet  for  the  purpose  of  concentrating  the  peat, 
and  otherwise  modified  as  may  be  desirable  to  vary  the  form  of  the  briquets. 

In  this  passage  a  number  of  screws  or  worms  are  provided,  arranged  at  right 
angles  to  the  distributing  worm,  and  operated  alternately  in  opposite  directions. 
These  'are  located  centrally  in  line  with  each  mould,  but  are  of  greater  diameter 
than  the  moulds,  so  that  the  worms  intermesh,  forming  a  practically  continuous 
feeding  device  from  one  end  of  the  passage  to  the  other.  The  distributing  screw 
and  feeding  screws  are  so  gared  as  to  enable  them  to  be  operated  at  variable 
speeds  and  independently  of  each  other,  all  being  conveniently  operated  by  one 
man  without  moving  from  liis  situation  on  the  platform. 

In  the  operation  of  the  machine  the  power  is  taken  from  overhead  wires 
through  the  trolleys  to  operate  the  motor  which  drives  the  caterpillar  treads  so 
that  the  machine  is  propelled  over  the  ground,  the  speed  and  direction  being 
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controlled  by  the  operator.  Peat  pumped  into  the  hopper  from  a  suitable  con- 
veyor falls  on  the  large  end  of  the  ditsributinig  screw,  and  is  thereiby  evenly  dis- 
tributed throughout  the  entire  length  of  the  trough.  The  small  feeding  screws 
take  the  peat  from  the  distributing  screw  and  force  it  out  through  he  moulds, 
whence  it  is  discharged  in  continuous  ribbons  from  the  rear  end  of  the  machine 
on  the  drying  ground,  and  may  be  cut  into  lengths  as  desired  by  any  suitable 
means.  When  the  end  of  the  run  has  been  reached,  the  machine  is  turned  and 
starts  back  beside  its  original  path.  The  conveyor  is  suitably  adjusted,  and  the 
cover  of  the  trough  and  the  distributing  screw  turned  end  for  end,  as  the  opposite 
side  of  the  machine  now  travels  adjacent  to  the  conveyor.  The  machine  may  be 
adjusted  to  turn  out  a  product  of  uniform  consistency,  either  by  adjusting  the 
relation  between  the  feeding  and  travelling  speeds  or  by  adjusting  the  relation 
between  the  distributing  and  feed  screws  according  to  variations  in  quality  or 
amount  of  the  peat  suipplied  to  it. 


BRITISH  AND  FOREIGN  PATENTS. 

U.S.  Patent  1,099,121,  June  2,  1914.— G.  H.  Earp-Thomas. 

Preparation  of  soil  bacteria  for  commercial  distribution  by  mixing  them 
with  a  mixture  of  garden  soil,  humus  and  clay  loam,  sterilized  by  heat. 


U.S.  Patent  1,105,206,  July  28,  1911.— F.  C.  C.  Th.  Ad.  Osius. 

Formation  of  fuel  briquets  from  peat  by  pressing  out  the  water,  partially 
carbonizing  by  immersion  in  sulphuric  acid,  immersing  in  water  to  remove  the 
sulphuric  acid,  and  molding  the  resultant  plastic  mass. 


British  Patent  7643,  April  1,  1913.— E.  Eaton. 

In  the  manufacture  of  a  composition  fuel,  a  mixture  of  30  lbs.  small  coal, 
ground  peat,  or  coke,  60  lbs.  ground  chalk,  3  lbs.  crude  oil  or  petroleum,  and  10 
lbs.  solidified  tar  is  heated  by  steam  and  briquetted. 


German  Patent  275,386,  Nov.  10,  1912.— T.  0.  Franke. 

In  a  process  of  expressing  liquids  from  turf,  fruit,  etc.,  solid  matter,  impreg- 
nated with  solid  or  liquid  organic  matter  to  prevent  absorption  of  liquid,  is  added 
for  the  purpose  of  providing  a  solid  inditferent  body  to  assist  in  complete 
expression  of  the  liquids.  E.g.  in  obtaining  cider,  dry  turf  scrap  is  added  after 
being  impregnated  with  organic  fat.  Since  the  residual  skins,  etc.,  are  used  as 
fodder,  this  addition  increases  the  value  of  the  residue.  If  coke  breeze  is  added 
to  crude  turf  to  express  the  contained  liquid,  animal  or  vegetable  oils  or  fats, 
parrafin,  ceresin  or  resin,  naphthalene,  asphalt,  or  the  like  are  added  to  the  coke 
to  saturation  before  its  use.    The  heating  value  of  the  product  is  increased. 
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British  Patent  10,996,  May  9,  1913.— L.  von  Alphen. 

Fertilizer  consisting  of  a  solution  of  the  substances  that  are  abstracted  from 
the  soil  by  the  plants  for  which  the  manure  is  used,  but  containing  FeSO, 
instead  of  lime.  The  solution  is  absorbed  in  pulverized  soft  peat  or  peat  dust, 
and  the  material  is  dried  in  such  a  manner  as  to  retain  the  pulverized  state.  In 
an  example  given  a  solution  of  (NHJ,SO„  anhydrous  H3PO,,  K,0,  and  FeSO, 
is  used. 
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PEAT  FUEL  IN  RUSSIA. 

(An  abstract  of  a  paper  read  before  the  ^Mechanical  Engineers  Section  of  the 

Polyteehnical  Society  in  Moscow,  Russia,  hy  John  PI.  Gibson,  Manager  of 

Peat  and  Charcoal  ^lanufacturing  Plants  of  P.  P.  DeniidofiE's 

Successors  Xijni-Taguil  District,  Government  of  Perm,  Russia. 


The  deposits  of  peat  in  Russia  are  rather  difficult  to  calculate.  Count 
Vasiltchikoft"  in  one  of  the  official  issues  of  the  Ministry  of  Agriculture  estimates 
the  area  of  bogs  in  Russia  at,  approximately,  770.000  sk.  kilometres.  German 
statistical  reports  estimate  the  area  at  350,000  sq.  kilometres  and,  for  Finland, 
73,700  sq.  kilometres. 

The  records  of  the  expedition  of  General  Jilinsky  mention  1355  sq.  kilometres 
in  only  one  government  of  ^linsk.  In  Central  Russia  the  area  covered  liy  the 
estuaries  of  the  river  Oka  (i.e.  Schva,  Solodeha,  Pra,  Woksclia,  etc.)  includes  17G() 
sq.  kilometres,  and  the  basin  of  estuaries  of  the  river  Kliazma  includes  afl^out  1100 
sq.  kilometres  of  peat  bogs.  The  north-east  side  of  the  Government  of  Moscow 
and  Tver  has  about  550  sq.  kilometres.  There  is  one  particular  peat  bog, 
"Orschinsky  Moh",  which  alone  covers  1100  sq.  kilometres. 

The  peat  investigation  branch  of  the  ^Ministry  of  Agriculture  has  investigated 
about  1760  sq.  kilometres  of  the  government  peat  bogs  as  per  diagram  shown  in 
Fig.  2.  The  peat  deposits  of  the  'bogs  investigated  from  1882  up  to  1911  contain 
3,868,000,000  cubic  metres  of  peat,  or  1,289,000,000  cubic  nu'tres  of  air  dried  peat 
fuel.  About  50'/:^,  of  the  investigated  areas  belong  to  the  Governments  of  Moscow, 
Vladimir,  Tver,  Riazan  and  Nijni-Novgorod,  and  are  distribut(Ml  as  per  diagram 
shown  in  Fig.  2.  Comparing  with  the  present  output  of  3,000,000  tous  of  air 
dried  peat  fuel  per  annum,  the  above  quantity  would  last  nt  hvist  twenty  years. 

The  peat  industry  in  Russia  as  a  commercial  enterprise,  had  its  l)eginniug  in 
the  last  quarter  of  the  nineteenth  century.  However  some  i)ioneer  work  in 
developing  the  bogs  was  uiuhM'taken  as  early  as  the  time  of  Peter  the  Great,  who 
found  the  practical  men  for  the  industry  in  the  classical  peat  country  of  IToHand, 
and  brought  them  over  to  Russia.    In  1765  the  Imperial  Free  Economical  Society 
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inserted  an  artirle  in  its  Jonrnal  on  "Peat  and  its  charring  into  coal,"  written 
by  a  Mr.  Leman.  Later  the  Society  inangnrated  a  system  of  preniinins  to  encour- 
age the  nse  of  peat.  As  a  result  of  the  efiforts  of  the  Society  many  private  people 
started  their  own  peat  lands;  for  instance.  Count  Kourakin  in  the  Government 
of  Orel,  and  Mr.  Madox,  an  Eiiglishman,  in  the  (jrovernment  of  Smolensk,  whose 
plant,  situated  in  tlie  Gjatsky  District,  had  an  output  of  50,000  bricks  of  hand  cut 


Fig.   1.     Area  of  Peat  Bogs  investigafed  in  Central  Russia  viz,  .years  (1900-1911) 
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peat  per  annum  in  17!);).  One  of  the  first  peat  i)lants  in  the  central  region  of 
Russia  was  installed  iby  the  government  for  the  Ismaylowsky  brick  works  near 
Moscow.  Jn  1837  Count  Kiseleff,  Minister  foi-  the  State  Estates,  issued  a  cir- 
cular instructing  the  provincial  offices  of  his  department  to  collect  information 
with  regard  to  the  peat  industi-y,  and  two  torfnu'isters  were  brought  from  the 
l^altic  provinces  to  investigate  the  peat  bogs  and  superintend  their  working.  In 
1840  a  decree  was  issued  by  the  Emperor  for  the  heating  of  the  governmeut 
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bnildings  at  Moscow  Iiy  pen!  iiistc.-nl  nf  wood,  mid  in  1851  a  special  conimittci'  was 
formed  und<'r  tlic  in'csidciicy  of  ('ouiit  Zal^revsky,  (iovornor  (Icnci-al  ot*  ^loscow, 
to  work  for  the  dcvclopinciil  of  llic  prat  industry. 

For  the  suci'i's.stul  ai-liicveineiit  of  this  o]),iect  the  cominittce  were  enipowei-cd 
to  support  priv^ite  enterprise  by  granting  long  date  loans  on  easy  terms.  Shortly 
after  the  committee  l)egaii  its  operations,  160, 000  cubic  metres  of  hand  cut  jx'at 
fuel  were  made  at  one  of  the  peat  bogs  situated  near  Moscow,  ■wliich  Avas  for- 
warded by  order  of  the  Governor  General  to  the  nearest  fabri(pu'S.  Large 
(luaiitities  of  this  peat  were  thrown  aside,  while  the  fabriipies  continued  to  use 
wood  as  before. 

Up  to  ISTO  only  hand  cut  peat 'was  made.  In  LS75  a  government  peat  plant 
was  erected   in   the  Karatch.ewsky  District   of   the   Government   of   Orel,    where 

Fig  2.     Area  of  Peat  Bogs  in  Central  Russia  investigated  by  Government  (1882>1911) 


1118  S(iu;ire  Kilometres 

Government  of  Tver 

315 

"                   Vladimir 

160 

" 

"                  Moscow 

136 

" 

"                   Riazan 

80 

" 

"                     Nishni  Novgorod 

machines  were  used  of  the  Gratzian-Pio  and  Dollberg  types.  With  the  extension 
of  manufacturing  industries  and  the  conse(iuently  increased  prices  of  wood,  the 
use  of  peat  fuel  gradually  became  more  and  more  extensive.  Comparing  the 
direction  in  which  peat  machine  manufactui'ers  in  Russia  and  in  other  parts  of 
Europe  developed  their  machines  it  may  be  observed  that  in  Russia  efforts  were 
principally  devoted  to  introduction  of  better  methods  of  cutting,  mixing  and 
pulping  peat  instead  of  increasing  output  and  lessening  the  number  of  workmen 
employed.  But  the  steady  increase  in  v  ages  and  the  great  demand  tbr  skilled 
peat  men  have  had  the  effect  that  endeaMMs  are  now  being  made  to  introduce  in 
the  peat  industry  "American  methods,"  as  they  are  called  in  Russia,  i.e.  to  in- 
troduce more  macliin"rv  and  to  lessen  the  labour.     The  machines  most  used  in 
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Russia  are  those  of  Anrep  design  and  similar  types,  ])ut  it  may  be  said  generally 
that  there  are  as  many  types  as  installations.  A  new  type  wliieh  is  spreading 
very  rapidly  now  is  the  Ilendune  machine. 

The  output  of  machine  peat  is  increasing  year  by  year.  In  1893  the  output 
of  eleven  Governments  (Vladimir,  Moscow,  Nijni-Novgorod,  Riazan,  Kursk, 
Tamboff,  Perm,  Warsaw,  Kalish,  Loublin  and  Petrokotif)  was  1,100,000  tons.  In 
1908  the  output  of  the  Governments,  produced  by  73  peat  plants  was: — - 

1908 1,000,000  tons. 

1909 1,075,000  tons 

1910 1,230,000  tons 

This  peat  is  used  exclusively  by  manufacturing  industries  (cotton  and  weav- 
ing mills,  brick  works,  glass  works,  iron  and  steel  works,  etc.  The  late  Alepli 
Anrep  estimated  that  at  the  beginning  of  the  present  century  1300  peat  machines 
were  in  use  in  Russia.  If  the  average  yearly  production  of  a  machine  is  assu-raed 
as  being  5,000  cu1)ic  metres,  which  is  rather  a  low  figure,  the  production  at  that 
time  must  have  been  about  2,700,000  tons  of  air  dried  peat  fuel  per  annum. 

To  give  some  idea  of  the  size  of  some  of  the  peat  plants  now  operating  in 
Russia,  I  may  mention  that  of  Morosoff,  Son  &  Co.  at  Orehowo,  near  Moscow, 
where  more  than  fifty  machines  are  working  every  season,  and  a  similar  sized 
plant  of  the  Electric  Lighting  Company  recently  started,  and  so  on. 

The  scarcity  and  high  prices  of  naphtha  and  coal,  the  two  chief  classes  of  fuel 
in  Russia,  have  had  the  efifect  that  peat  fuel  plants  are  now  spreading  all  over 
the  country  by  leaps  and  bounds.  During  the  season  of  1914,  one  peat  machine 
manufacturer  received  orders  for  more  than  one  hundred  machines  with  equip- 
ment, another  fifty,  etc.  Prospectors  are  travelling  the  country  over  in  search  of 
suitable  peat  bogs,  and  selling  the  information  o^btained  at  high  prices.  There  is 
in  fact  a  real  boom  in  the  peat  industry.  The  retail  price  of  machine  peat  in 
]\Ioscow  is  now  $4.80  per  ton,  instead  of  $3.00  per  ton,  three  years  ago. 
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MODERN  METHODS  OF  UTILIZATIOX  OF  PEAT. 
THE  NEW  PLANT  AT  CODIGORO.  ITALY. 


(Translated  from  Tl  ^loiiitore  Tecnieo). 

Near  Codigoro,  and  not  far  from  Po  di  Yolano,  where  the  land  is  from  one 
to  two  meters  below  sea-level,  are  situated  lai'ge  areas  of  peat  bog  under  con- 
ditions very  favorable  for  industrial  exploitation,  Avith  progressive  drainage 
effected  by  a  well-disposed  network  of  canals.  There  in  an  area  of  about  1600 
hectares  eastward  and  westward  to  the  town  of  jMezzogoro  the  bog  has 
special  characteristics:  The  bog  is  composed  of  fibrous  peat,  while  the  surface 
is  pulverulent,  and  the  nitrogen  content  is  high.  The  average  moisture,  includ- 
ing fibrous  peat  and  dust,  does  not  exceed  60  per  cent.  Industrial  treatment 
is  thereby  facilitated,  and  excavation,  transportation  and  drying  are  easy  and 
economical. 

The  development  of  such  bogs  has  been  attempted  by  various  methods, 
most  recently  by  the  Societa  La  Codigoro,  now  in  liquidation,  who  proposed  an 
application  well  known  in  Anici'iea,  and  to  some  extent  also  in  Italy,  viz.,  the 
employment  of  the  dried  peat  powder  for  fertilizer  purposes,  and  also  installed 
a  plant  to  produce  briquettes  of  compressed  peat.  These  attempts  were  un- 
successful. 

As  is  generally  the  case  with  low  grade  fuels,  badly  supporting  or  not 
supporting  perfectly  the  cost  of  transportation,  and  bringing  comparatively 
low  prices,  the  peat  fuel  was  unable  to  meet  successfully  the  competition  of 
foreign  coal,  owing  to  defects  due  to  its  inherent  properties.  To  render  feasible, 
therefore,  the  working  of  the  bogs,  it  is  necessary  to  take  advantage  of  other 
properties  of  the  peat.  It  contains  more  or  less  nitrogen,  derived  from  shrubs 
and  plants,  Avhich  is  recoverable,  and  is  often  more  valuable  than  the  carbon. 
jMoreover  the  tar  contained  can  be  recovered,  while  the  ashes  are  rich  in  potash, 
soda,  and  other  substances.  The  treatment  necessary  for  such  utilization  must 
be  made  on  the  spot  in  establishments  located  at  the  bog,  and  the  process  to  be 
adopted  is  that  of  gasification.  The  Mond  process  adopted  permits  the  recovery 
of  all  the  gas  required  for  the  needs  of  installation  itself.  With  the  maxi- 
mum results,  the  nitrogen,  convei'ted  into  sulphate  of  ammonia,  an  excellent 
chemical  fertilizer,  tar,  \Vhich  may  be  distilled  and  refined  to  obtain  paraffin 
and  oils,  more  or  less  heavy,  and  other  by-products,  can  be  recovered. 

The  first  idea  of  applying  the  by-product  recovery  process  to  utilize  coal 
slack  and  screenings,  which  cannot  conveniently  be  transported,  by  establishing 
plants  located  at  the  mines,  was  due  to  Dr.  L.  Mond.  Put  the  utilization  of 
peat  by  this  method,  as  suggested  by  Dr.  Mond  himself,  presents  some  diffi- 
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eulties.  The  first  plant  of  the  kind  lieojan  operations  in  1910  at  Orentano  in  the 
Province  of  Firenze.  to  work  the  peat  from  Lake  Bientina.  It  was  designed  by 
an  English  company,  holders  of  the  JMond  patents,  for  the  Society  for  the 
l^tilization  of  Italian  Fnels.  Later  notal)l('  changes  were  made  by  the  Society's 
experts,  and  a  plant  completed  for  the  pi'ejjaration  and  artificial  drying  of  the 
peat.  A  second  important  plant  (in  chi'onological  order)  followed  afterwards 
at  Osnabrnck  (Hanover)  under  the  direction  of  Doctors  Frank  and  Cai'o.  bat 
may  be  said  to  be  in  the  experimental  stage.  Other  plants  of  minor  importance, 
designed  by  various  firms,  are  in  the  tentative  stage  in  England.  As  for  these, 
they  are  struggling  with  difficulties. 

After  many  researches  and  various  experiments,  the  Society  for  the  Ftili- 
zation  of  Italian  Fuels  about  the  middle  of  1912  revived  the  establis'hment  of 
the  Societa  La  Codigoro,  and  taking  advantage  of  the  careful  studies  made  and 
the  experience  acquired  at  the  Oi-entano  i)lant.  constructed  and  put  in  opera- 
tion during  the  past  year  at  Codigoro  a  new,  large  and  complete  plant,  which 
is,  besides  that  of  Orentano,  the  oidy  plant  now  in  existence  by  which  the 
difficult  technical  and  economic  pi'oblcms  connected  with  the  utilization  of  the 
fuel  can  be  said  to  be  rationally  solved. 

These  problems — already  the  object  of  long  study  and  research  with  differ- 
ent methods  and  processes,  especially  outside  of  Italy,  and  thus  now  bi'ought 
to  solution  by  the  labours  of  Italian  experts — had  the  greater  importance, 
since  the  bogs  had  been  abandoned  in  all  these  places.  Every  one,  therefore, 
will  regard  with  si)ecial  interest  the  plant  at  Codigoi'o,  which  for  that  reason 
merits  special  description. 

The  installation  comprises  essentially  the  bog  and  the  plants  for  excavat- 
ing and  transporting  the  peat ;  the  plant  for  preparing  and  drying  it ;  the  ^Mond 
plant  for  production  of  sulphate  of  ammonia  ;  the  l)ri(|uetting  plant  and  humus 
factory,  constituting  the  old  installation;  and  a  central  electric  plant  for  the 
service  of  the  establishment.     These  will  be  described  separately. 

The  bogs  controlled  by  the  Society  are  two.  one  of  700  hectares,  which 
belonged  formerly  to  the  Societa  La  Oodigoro,  near  the  establishment;  the 
other  of  about  500  hectares,  known  as  the  jMonticelli  bog,  at  some  distance 
from  it.  There  are  besides  other  small  bog  areas  in  the  vicinity.  The  first  is 
already  entirely  broken  up  for  cultivation.  The  peat  has  an  average  depth  of 
50  to  60  centimeters  with  a  maximum  of  one  meter.  It  is  easily  worked,  being 
on  the  surface  gradually  i-educed  to  powder  by  the  action  of  the  sun  and  yearly 
plowing.  The  aver'age  moisture  content  is  58  per  cent.,  the  specific  gravity 
about  0.70;  that  is  to  say,  a  cubic  meter  of  freshly  dug  peat,  including  from 
the  bottom  1o  the  sui'face  dust,  weighs  about  7(10  kih)gi'aiiis  and  contains  about 
.'jOO  kilograms  of  dry  p(nit.  Pivictically  it  may  be  eah'ulaled  that  from  3  to  3.5 
cubic  meters  of  excavation  is  re(|uir'ed  to  produce  a  Ion  of  dry  |)eat. 

'i'he  digging  is  done  by  hand,  and  the  woi'kiiien  load  direct  1\'  into  wagons 
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I^rovided  foi-  traiis|)()i'1;ition.  Tlio  ai'oa  to  be  excavated  is  surroundi'd  by  light 
railway  traeks  by  wliieli  trains  can  arrive,  stop  and  leave  without  loss  of  time, 
while  one  train  is  always  being  loaded.  The  lengih  and  width  of  the  peat  to 
be  excavated  are  pi-eviously  calculated  on  tlu'  basis  of  examinations  made,  and 
a  gang  of  workmen  (la\-  by  days  lays  rails  to  serve  for  the  following  day. 
removing  those  nearest  to  the  {)ortion  of  the  bog  already  excavated.  The  rail- 
way line  which  connects  the  field  of  excavation  with  the  plant  is  double- 
tracked,  and  is  constructed  with  very  light  rails,  about  7  kilogra.ms  to  the 
lineal  meter,  set  on  ties  at  70  centimeters  apart. 

The  branches  o\'  the  nu^vable  traeks  on  the  excavation  are  brought  to- 
gether on  wide  tables  which  form  a  continuous  floor  of  support  on  the  soft 
earth  of  the  bog.  The  trains  of  ten  or  twelve  wagons  each  are  drawn  on 
maximum  grades  of  l\\v  pel'  cent.,  by  a  locomotive,  Klein  patent,  weighing  in 
operation  six  tons,  which  can  turn  on  a  curve  of  less  than  ten  meters  radius. 
The  small  cars  have  a  capacity  of  about  2.5  cubic  meters,  so  that  the  train  of 
ten  to  twelve  cars  can  carry  at  each  trip  from  6  to  7  tons  dry.  that  is  to  say.  14 
to  18  tons  of  moist  peat.  The  average  (luantity  to  be  daily  excavated  and 
carried  is  from  7C0  to  800  cubic  meters,  that  is  to  say  the  loads  of  about  400 
small  wagons.  The  railway  plant  has  accordingly  a  capacity  of  over  1000 
cubic  meters  daily. 

Besides  the  hand  digging,  a  mechanical  excavator.  dt\signed  specially  for 
the  plant  by  Dr.  AVielandt,  the  noted  specialist  of  Oldenburg,  is  being  prepared 
and  will  soon  be  in  service. 

The  machine  can  excavate  iimre  than  GOO  euldc  iiietei-s  in  ten  hours  work- 
ing. It  is  operated  by  electricity,  and  performs  the  labour  of  thirty  men.  The 
installations  on  the  bog  are  completed  by  a  netwoi'k  of  electric  wires  at  high 
tension  (2500  volts),  which  follow  all  the  pi-ineii)al  roads.  C'anals  excavated 
throughout  the  bog  serve  to  kee})  the  banks  more  or  less  dry,  and,  in  addition, 
electrically  operated  centrifugal  i)umps  facilitate  tln^  hydraulic  regulation. 
Finally,  there  is  from  all  points  telephone  communication  with  the  works. 

The  drying  of  the  peat — quite  different  from  the  practice  elsewhere — is 
not  effected  by  the  sun.  but  artificially  in  continuous  manner.  The  plant 
devoted  thereto  occupies  all  the  west  side  of  the  works  along  the  Bella  canal, 
and  comprises  three  large  adjoining  sheds,  each  provided  with  tracks  on  the 
outside  and  inside  for  ai'iival,  unloading  and  departure  of  trains,  with  a  con- 
veyor for  the  peat,  horizontal  for  35  meters,  and  then  inclined.  At  the  sides 
two  inclined  planes  serve  to  contain  the  peat  unloaded  from  the  cars,  and  to 
start  it  towards  the  conveyors,  which  turn  it  into  a  maeerator  formed  by  two 
drums  revolving  in  op[)Osite  directions,  and  operated  by  an  electric  motor. 
The  pulped  ptvit  which  issues  from  the  machine  falls  into  a  second  similar 
machine  from  which  it  issues  rendered  more  comijact  and  closer,  cut  in  small 
pieces  which  fall  on  metal  screens  which  are  loaded  on  special  small  cars.    The 
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loaded  cars  are  drawn  mechanically  on  a  conveyor  operated  by  electricity,  with 
an  electric  windlass  for  drawing  the  small  cars,  which  brings  them  to  the  feed 
entrance  of  the  drying  chamber.  The  drying  plant  occupies  an  area  of  over 
2000  square  meters,  and  is  divided  into  twelve  galleries  or  chambers  where  the 
cars  remain  during  a  certain  nund)er  of  hours. 

By  means  of  a  conveyor  like  the  one  already  mentioned  they  are  then 
carried  under  a  broad  roof,  where  the  screens  containing  the  dried  peat  are 
unloaded  on  a  double  inclined  floor,  along  the  centre  of  which  runs  a  conveyor 
of  iron  boxes,  which  for  60  meters  is  liorizontal  and  for  36  meters  is  inclined, 
and  serves  to  elevate  the  peat  to  the  producers.  The  drying  is  accomplished  at 
the  expense  of  the  products  of  combustion  of  the  gas  or  of  the  tar  recovered 
from  the  peat  itself  in  the  manner  hereafter  described,  gar  and  tar  which  are 
burned  for  the  heating  of  the  water  in  the  boilers,  and  in  an  additional  furnace 
to  produce  the  necessary  heat.  The  hot  products  of  combustion  are  blown  by 
electric  fans  across  a  subterranean  passage  to  the  drying  chambers,  where  they 
are  suitably  mixed  with  outside  air  for  regulation  of  the  temperature. 

The  dryers  at  Codigoro  are  adapted  to  evaporate  up  to  200  tons  of  water 
daily,  and  have  been  designed  on  the  basis  of  experiments  made  and  results 
obtained  at  Orentano. 

The  plant  for  gasification  of  the  peat  and  production  of  sulphate  of 
ammonia  consists  of  the  gas  producers,  the  tow^ers  for  recovery  and  Avashing, 
the  circulating  tanks,  and  the  vacuum  plant  for  concentration  and  crystalliza- 
tion of  the  sulphate  of  ammonia,  and  operates  on  a  principle  which  may  be 
briefly  described. 

To  obtain  Mond  gas,  that  is  to  say  a  gas  of  special  composition  which  best 
facilitates  the  recovery  of  ammonia,  the  mass  of  peat  in  the  gas  producer  where 
it  is  partly  burned,  is  exposed  to  a  jet  of  warm  air  saturated  with  water  vapour. 
The  dissociation  of  this  in  the  presence  of  the  glowing  mass  produces  a  gas 
which  has  about  10  per  cent,  of  carbon  dioxide,  a  little  less  than  20  per  cent, 
of  carbon  monoxide,  from  25  to  26  per  cent,  of  hydrogen,  and  from  4  to  5  per 
cent,  of  methane  ;  that  is  to  say,  about  40  per  cent,  of  combustible  gas.  Varying 
the  temperature  of  the  mixture  of  air  and  vapor,  the  composition  of  the  gas 
also  varies.  The  gas  thus  produced  is  first  washed  in  a  vessel  with  mechanical 
agitators,  where  it  deposits  a  first  part  of  the  tar,  and  then  passes  into  another 
vessel,  followisg  a  sinuous  course  to  give  up  the  water  in  suspension;  thence  it 
traverses  from  the  bottom  to  the  top  a  lead  tower  with  wood  bafflings  and 
meets  in  its  passage  a  fine  spray  of  sulphuric  acid,  or  of  a  diluted  solution  of 
sulphate  of  ammonia  which  absorbs  the  ammonia,  altering  it  into  sulphate  of 
ammonia. 

The  gas  issues  fi-om  this  lo\\('i'  li-ee  fi'om  all  ti'aces  of  ammonia  and  re- 
descends  to  rise  again  in  a  second  tower,  similar  to  the  first  but  of  iron,  where 
it  meets  instead  a  spray  of  cold  water,  which  is  heated  in  washing  the  gas. 
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The  gas  having  again  yicKleil  part  of  its  heat  to  this  water,  redescends  and 
rises  once  more  into  a  third  tower  identical  with  the  preceding  one,  wliere  it 
meets  another  spray  of  water  which  completes  the  cooling.  Thus  purified  and 
cooled  it  is  used  as  burning  gas  for  the  boilers,  and  for  heating  the  dryers,  and 
could  serve  (previous  to  other  washing  and  drying)  for  the  operation  of  the 
gas  engines. 

The  acid  solution  which  has  traversed  the  lead  tower  falls  into  a  lead  vat 
in  which  it  deposits  the  free  tar,  and  is  pumped  by  a  lead  centrifugal  and 
blown  into  the  top  of  the  tower,  continuing  to  circulate  in  a  manner  which 
gradually  increases  its  saturation.  From  time  to  time  such  vats  are  emptied 
into  other  similar  vats  from  which  the  saturated  solution  of  sulphate  of 
ammonia  then  passes  to  the  concentrating  apparatus,  while  it  unites  continu- 
ally in  the  first  circulating  tank  with  new  svil])huric  acid  intended  to  fix  the 
ammonia. 

The  water  wliicli  has  circulated  through  the  iron  towers  falls  into  a  vessel 
in  which  it  also  gives  up  tar,  and  is  afterwards  recovered  and  pumped  into  a 
fourth  tower  in  which  it  meets  a  column  of  air  forced  from  a  centrifugal  fan 
at  high  pressure.  This  air  becoming  warm  cools  the  water  which  returns  then 
to  circulate  in  the  second  tower,  thus  establishing  a  closed  circuit,  and  serving 
as  vehicle  for  the  heat,  which  withdrawn  from  the  gas  reheats  the  air.  This 
air,  reheated  and  moistened,  is  again  added  to  the  vapor  and  again  reheated, 
and,  forced  into  the  gas  producer,  serves  to  generate  the  gas. 

The  water  from  the  third  tower  can  be  drawn  off  after  having  deposited  its 
tar,  but  the  third  tower  can  also  be  put  in  circuit  with  the  second  and  fourth 
towers,  forming  a  continuous  circulation  by  means  of  the  vats  and  the  pumps, 
in  which  the  water  is  heated  wliile  passing  through  the  second  and  third  towers, 
and  is  cooled  in  circulating  through  the  fourth  tower. 

At  Codigoro  there  are  six  gas  producers  of  the  type  indicated. 

The  towers  are  18  metres  high,  and  have  a  diameter  of  about  three  metres 
each. 

The  removal  of  the  ashes  is  of  very  great  importance,  for  the  reason  that 
the  peat  contains  20  to  30  per  cent.  It  is  done  every  hour  by  hand,  but  means 
are  being  devised  for  doing  it  mechanically. 

The  gas  producers  can  gasify  30  tons  of  peat  each  in  24  hours.  The 
moisture  of  the  peat  which  is  introduced  into  them  does  not  exceed  30  to  35 
per  cent.  With  a  consumption  of  150  tons  of  peat  there  can  be  produced  daily 
about  270,000  cubic  metres  of  gas  of  about  1400  calories.  With  the  average 
nitrogen  content  stated  there  can  be  obtained  practically  80  kilograms  of 
sulphate  of  ammonia  per  ton  of  peat,  that  is,  about  120  quintals  per  day.  with 
a  consumption  of  acid  of  about  150  quintals  daily  at  56°  Be. 

The  plant  for  concentration  of  the  sulphate  consists  of  two  vacuum  evapor- 
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ators,  a  vaeiium  piimp  with  superficial  condensor,  the  puinp.-^  for  the  raising  of 
the  solution,  and  a  centrifugal  for  drying  the  crystal lized  sulphate. 

The  solution  of  sulphate  of  aininonia  of  i)roper  density  which  is  in  a  large 
vat  situated  at  the  bottom  of  the  works  is  raised  by  a  centrifugal  pump  and 
plunged  into  the  concentrator.  In  the  concentrator  and  on  the  outside  of  its 
tubes  circulates  steam  proceeding  through  an  exhaust  from  the  steam  turbine 
at  the  central  electric  station,  while  the  water  evaporated  from  the  solution  is 
blown  into  tlie  condenser.  When  the  solution  is  concentrated,  it  is  drawn  off 
from  the  evaporator  and  dried  in  the  centrifugal  machine,  and  the  sulphate 
falls  into  small  wagons  in  readiness  to  cary  it  to  the  storehouse.  At  every 
operation  with  the  centrifugal  mat  liinc  two  (piintals  of  sulphate  are  dried. 

In  a  laboratory  near  the  gas  producers  the  chemical  analyses  for  control 
of  operation  of  the  whole  plant  are  continuously  made. 

On  account  of  the  large  daily  consumption  of  sulphuric  acid  and  the  high 
cost  of  transport,  it  appeared  desirable  to  provide  for  its  manufacture  on  the 
spot.  The  plant^tH*  the  purpose  occupies  a  building  at  some  distance  from  the 
remainder  of  the  histallation  with  which  it  is  united  by  subterranean  lead  pipes 
to  conduct  the  acid  to  the  circulating  tanks.  It  contains  the  Hereshoff  fur- 
naces, with  the  dust  chamber,  the  auxiliai'y  machines,  and  an  oil  eng'ine  in 
reserve  to  the  electric  motors,  and,  under  a  broad  roof,  the  Glover  and  Gay 
Lussac  towers  and  three  lead  chambers  of  2,000  cubic  metres  capacity.  A 
Kestner  plant  di  monta-acidi  and  a  plant  to  use  nitrate  of  soda  or  nitric  acid 
complete  tlie  installation  which  has  a  capacity  of  150  (piintals  of  acid  daily 
working  normally.  The  central  thei-mo-electi-ic  ])lant  which  furnishes  the 
energy  reffuired  for  all  the  services  of  the  i)lant  is  equipjxHl  with  two  boilers 
and  two  turbo-generators. 

The  boilers  are  at  present  two  in  iiuiiibei-,  Tosi  type,  of  li)0  scpuire  metres 
heating  surface  each  at  1)]  atinosi)heres,  with  supci'lKNiling  of  the  steam  to  325 
degrees.  A  third  of  about  ;550  s(puire  metres  heating  surface  is  in  course  of 
installation.  They  are  heated  with  the  gas  itself,  or,  exceptionally,  with  the 
tar  recovered  from  the  peat.  On  the  fi'ont  of  each  l)oiler  are  three  gas  burners 
and  three  tar  burners,  Koerting  system.  The  gas  burners  are  large  Bunsen 
burners  in  which  the  flo'W  of  air  can  be  ^regulated  in  the  same  way  as  labora- 
tory IJunsen  l)urners.  The  tar,  kv[)\  li(piid  by  steam  passing  through  a  coil,  is 
contained  in  a  vessel  placed  above,  and  i)asses  to  the  burners  through  tubes 
arranged  along  the  front  of  the  boilers.  Steam  issuing  from  the  orifice  of  the 
burner  draws  and  splits  up  the  tar  which  is  burned  in  the  interior  of  the 
furiuice.  Exhaust  slcani  is  coiuiensed  to  furnish  i)art  of  llu'  water  supply  for 
the  boilers,  the  reiuaiiuler  being  di-awn  from  the  Goro  i"i\'ei',  from  whieli  water 
for  all  purposes  is  pumped,  collected  in  reservoirs  and  purified  before  dis- 
tribution. 
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The  turbo-generators  ai'c  two  in  number,  Tosi-Ocrlikon,  of  1000  amperes,  225 
volts,  three  phase,  50  eyeb's,  ;5000  revolutions,  with  exeiters  coupled,  with  steam 
at  a  pressure  of  12  atmosplicres  superheated  to  .SOO",  free  exhaust,  one  being  held 
in  resei've  to  the  other.  The  exhaust  steam  is  utilized  for  the  gasitieation  and  for 
tlie  concentration  of  the  sul])hate,  furnishing  pure  steam,  dry  and  without  oil. 
At  the  rate  of  about  6  tons  per  hour  of  peat  gasified  about  6000  kilograms  of 
steam  hourly  is  re(piired  for  both  services  and  the  whole  plant  has  been 
designed  to  avoid  waste  or  deticiency.  The  consumption  of  the  two  turbo- 
generators is  such  as  to  require  all  the  steam  necessary  for  the  production  of 
the  gas  and  the  sulphate.  With  free  exhaust  the  turbines  consume  from  16  to 
20  kilograms  of  steam  per  kilowatt  hour  produced.  The  air  for  cooling  the 
generators  is  filtered,  and  the  warm  air  which  issues  from  the  generators  and 
all  the  heat  emanating  from  the  tubes  are  blown  through  one  of  the  two 
electric  centrifugal  fans,  one  in  reserve  to  the  othei-.  which  convey  air.  under 
about  1000  mm.  pressure,  to  the  producers. 

For  the  daily  production  of  steam  it  is  calculated  that  the  gas  developed 
from  50  to  60  tons  of  peat  should  be  utilized,  but  about  80  to  40  million  calories 
are  daily  recovered  in  the  products  of  combustion  which  are  utilized  for  the 
drying.  From  the  whole  of  the  gas  produced  thei-e  remains  a  not  inconsider- 
able amount  which  can  be  sold. 

The  electric  energy  produced  by  the  turbo-generators  serves  to  operate  all 
the  inside  equipment,  elevators,  carriers,  fans,  pumps,  and  for  lighting,  and 
also  for  the  outside  services,  aided  by  another  generator  located  in  the  bri- 
quetting  works.  The  entire  complement  of  motors  in  the  installation  re(juire 
from  900  to  1000  amperes  at  225  volts,  and  the  turbo-generator  always  runs  at 
full  load.  The  total  consumption  of  the  installation  is  about  7000  kilowatt 
hours  daily. 

Alongside  all  these  new  plants  the  old  establishment  (the  age  of  which, 
however,  does  not  exceed  six  or  seven  years)  constructed  by  the  Societa  La 
Codigoro  continues  the  production  of  humus  and  compi-essed  i)eat  briquettes  in 
the  quantities  required  by  the  market  for  these  products. 

The  installation  comprises  two  boilers  (Cornovoglia)  of  100  square  metres 
heating  surface,  which  formerly  had  special  grates  for  burning  peat  directly, 
and  can  now  burn  gas  or  tar;  the  mill  for  grinding  the  peat  and  reducing  it  to 
fine  powder,  with  the  necessary  ecjuipment  of  elevators  and  conveyors:  the 
Zeitzer  steam  dryers,  to  dry  the  peat  dust  thoroughly ;  and  the  briquetting 
press.  In  addition  there  are  two  horizontal  steam  engines  for  control  of  the 
transmission,  and  the  tui'bo-generator  which  serves  for  the  outside  services  as 
above  mentioned. 

They  utilize  now  with  the  plant  the  detritus  of  the  peat  already  dried, 
completing  the  drying  with  the  Zeitzer  wihere  necessary,  and  sifting  to  obtain 
the  humus,  which  is  used  mixed  with  animal  manui-es  or  chemical  fertilizers. 
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The  boilers  serve  also  as  reserve  to  the  new  plant,  and  are  connected  with 
the  Tosi  boilers  at  the  central  electric  station.  Being  able  to  burn  coal,  they 
serve  also  for  starting. 

The  establishment  consists  besides  of  a  machine  shop  and  a  woodworking 
shop  specially  designed  to  meet  the  numerous  requirements  of  the  operations. 
And  includes  also  various  buildings  for  storehouses,  for  workshops,  for  resi- 
dences of  the  management  and  the  workmen,  and  two  large  tiltration  tanks 
of  over  10,000  square  metres. 

In  its  entirety  the  establishment  and  surroundings  occupy  90,000  square 
metres,  of  which  20,000  are  taken  up  by  the  houses  of  the  management  and  the 
filtration  tanks,  and  70,000  are  covered  by  the  buildings  and  industrial 
machines,  or  set  apart  as  storage  space. 

The  bottom  on  which  the  bank  of  peat  rests  is  clayey  and  quite  undulating, 
owing  to  which  it  is,  after  removal  of  the  peat,  no  longer  suitable  for  cultiva- 
tion. It  is  necessary,  therefore,  in  the  first  place,  to  level  it  in  such  a  manner 
as  not  to  alter  the  regulating  plane  of  improvement.  Once  the  bottom  is 
levelled  and  the  oanals  opened  it  is  necessary  to  provide  for  deep  plowing 
which  is  done  by  means  of  a  Violati  &  Tescari  electric  plow,  and  with  ordinary 
tillage ;  and  for  the  correction  of  the  land  with  chemical  fertilizers  and  other 
correctives  of  the  kind. 

Experiments  are  being  made  in  improved  culture  and  eventually  the 
ground  recovered  will  be  divided  into  small  parcels  and  houses  constructed, 
which  will  contribute  to  solve  the  social  problem  of  the  district. 

Except  for  a  few  machines  specially  imported  from  England  and  Germany, 
everything  has  been  constructed  in  Italy.  The  plant  as  described  is  a  typical 
example  of  the  closed  circuit  of  recovery.  The  peat  produces  gas  and  by  means 
of  the  gas  so  produced  the  peat  is  dried.  As  gas  it  produces  steam,  and  the 
steam  after  having  developed  the  electric  energy  needed  for  all  the  servics  of 
the  installation,  serves  to  produce  gas.  The  heat  of  the  gas  is  used  to  warm  the 
wash  waters,  which  in  their  turn  are  cooled  warming  the  air  necessary  for  the 
gasification.  It  is  evident  that  a  plant  of  this  kind  must  be  designed  and  calcu- 
lated with  the  greatest  skill  and  attention,  since  a  trifle  is  enough  to  break  the 
continuity  of  the  circuit. 

The  Codigoro  plant,  as  also  that  of  Orentano,  demonstrate  that  peat, 
which  it  is  so  generally  soug'ht  to  destroy  in  order  to  improve  the  agricultural 
condition  of  the  soil,  can  with  proper  treatment  be  converted  into  Avealth ;  also 
that  such  treatment  of  the  peat  as  described  can  greatly  aid  in  the  solution  of 
another  problem  of  the  greatest  national  importance,  that  of  the  improvement 
of  marsh  lands,  which  very  often  are  also  peat  bogs.  In  that  case  a  work  of 
improvement  which  otherwise  might  be  indefinitely  delayed  may  be  rendered 
immediately  remunerative. 
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UTILIZATION  OF  PEAT  LAND  FOR  CRANBERRY  CULTURE.* 

♦Published  by  permission  of  the  U.  S.  Assistant  Secretary  of  Agriculture. 


By  Dr.  C.  L.  Shear,  U.S.  Department  of  Agriculture,  Washington,  D.C. 


At  the  outset,  it  should  he  distinctly  understood  that  cranherry  growing  is  a 
very  specialized  branch  of  horticulture  and  requires  special  knowledge  and  exper- 
ience in  addition  to  the  usual  qualifications  essential  for  success  in  any  l)ranch  of 
agriculture.  I  can  attempt  in  the  time  at  my  disposal  only  to  give  a  general  out- 
line of  the  suOjject,  sul^cient,  I  hope,  to  permit  the  owner  oi  peat  land  to  decide 
whether  cranberry  growing  gives  sufificient  promise  of  profit  under  his  conditions 
and  circumstances  to  justify  further  investigation. 

The  essentials  for  successful  and  profitable  cranl)erry  culture  are  (1)  a  good 
peat  soil;  (2)  a  sufficient  water  supply;  (3)  proper  drainage  facilities;  (4)  a 
convenient  supply  o'f  sand;  (5)  accessible  transportation  facilities;  (6)  experi- 
enced and  competent  'management.  It  is  assumed,  of  course,  that  there  is  sufifi- 
cient capital  available  for  the  proper  development  of  the  project. 

1.  THE  SOIL.  The  cranberry  differs  from  most  cultivated  fruits  by  re- 
quiring an  acid  peat  soil  for  its  best  development.  It  will  grow  on  all  kinds  of 
peat  or  muck  but  does  best  on  a  fairly  well  decomposed  peat  'or  muck.  The  ten- 
dency of  the  plant  on  coarse  peat  is  to  develop  an  excessive  growth  of  vine.  How- 
ever, this  defect  can  usually  be  controlled  by  drainage,  sanding,  and  pruning. 
The  more  uniform  the  condition  and  depth  of  the  peat  the  iDetter  it  is  for  cran- 
berry culture. 

2.  THE  WATER  SUPPLY.  A  sufficient  water  supply  is  essential  to  the 
gi'owtJi  of  the  cranlberry  and  is  absolutely  necessary  for  its  proper  protection 
from  frosts  and  insects,  and  for  irrigation  when  required.  It  is  also  regarded  as 
important  to  keep  a  bog  flooded  during  the  winter  to  prevent  winter  injury  and 
heaving  out  of  the  plants  and  to  retard  early  blooming  in  the  spring.  The  most 
important  use  of  water  in  the  north,  however,  is  for  frost  protection,  as  there  is 
a  possibility  of  frost  injury  almost  every  month  in  the  growing  season.  A  frost 
on  the  8th  of  August,  1904,  is  said  to  have  destroyed  half  the  crop  in  Wisconsin. 
Water  may  be  stored  in  a  reservoir  above  the  bog  or  it  may  be  obtained  from  a 
lake  where  a  dam  can  be  conveniently  located  at  the  outlet,  or  by  pumping,  where 
a  gravity  system  is  impracticable.  The  water  supply  should  be  under  such  control 
that  the  hog  can  be  flooded  iwithin  a  few  hours.  Flooding  is  also  a  satisfactory 
method  of  destroying  certain  insect  enemies  of  the  craniberry. 

3.  DRAINAGE.  The  ordinary  peat  bog  in  its  natural  condition  is  usually 
supplied  with  a  greater  amount  of  water  than  is  best  for  profitable  fruit  pro- 
duction, and  the  supply  is  usually  not  uniformly  distributed.  This  necessitates 
damming,  grading,  and  ditching  in  order  to  hold  the  water  at  just  the  level  in 
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tlie  soil  that  iwill  provide  optiimiin  coiulitions  I'or  fruit  production.  The  size  and 
nuniljer  of  ditches  will  depend  on  the  area  and  shape  of  the  bog.  Too  much  care 
cannot  ])e  expended  in  providing  proper  ditches.  These  should  permit  the  lower- 
ing of  the  water  to  3  feet  at  tlie  lowest  j^oint  on  tlie  l)og  if  necessary.  Improper 
drainage  is  a 'frequent  cause  of  failure  in  cranberry  culture.  Improperly  drained 
bogs  tend  to  produce  an  excessive  growth  of  vines  and  light  crops  of  fruit. 
Excessive  moisture  also  greatly  favors  the  development  of  nuiny  troul^lesome 
weeds  and  certain  fungous  diseases  of  the  cranberry. 

4.  THE  SAND.  An  ample  sup])l\'  of  sand  is  essential  to  the  proper  pre- 
l^aration  and  maintenance  of  a  cranl)err\'  bog,  especially  in  a  i-egion  where  frost 
is  one  of  the  great  enemies  of  the  craniberry  growth.  After  the  peat  has  been 
scalped  and  graded,  a  2  or  '.]  inch  layer  of  sand,  the  coarser  the  better,  should  be 
spread  over  the  surface  of  the  l)og.  This  is  very  helpful  in  keeping  down  the 
growth  of  weeds  whiU'  the  vines  are  starting,  and  also  helps  to  protect  the  'bog 
from  frost  injury,  as  it  lias  been  found  by  exai't  records  made  in  Wisconsin  that 
the  temperature  at  the  surface  of  a  sanded  bog  is  5°  to  10°  higher  than  on  an 
unsanded  bog,  !n  a  ci'iti.-al  fi'ost  pei'iod  this  difference  would  mean  the  loss  of 
the  crop  on  an  unsanded  bog  unh^ss  the  bog  should  l)e  quickly  flooded. 

5.  TRANSiPORJTATION  FAl'ILITlEvS.  Crani])erries  must  usually  be 
shipped  for  sale  in  more  or  less  distant  markets,  and  hence  convenient  railroad 
facilities  are  imi)ortant.  Hauling  long  distances  over  poor  roads  is  not  only 
(^\pensive  but  is  likely  to  injure  the  fruit  by  subjecting  it  to  varying  degrees  of 
temperature  and  moisture  and  ibruising. 

6.  THE  MANAGEMENT.  Although  proper  soil,  water  supply,  drainage, 
sand,  and  transportation  facilities  iiia\-  be  availal)le,  the  pi'oji^ct  may  still  be  a 
failure  without  competent  managenuMit.  The  manager  is  frequently  the  controll- 
ing factor  in  determining  the  protit  or  loss  in  any  business,  especially  in  cran- 
Ix^rry  growing.  A  successful  manager  ami  grower,  if  the  two  functions  be  com- 
bined, must  have  had  expei'ience  in  cranberry  culture  under  the  most  improved 
conditions  and  methods  or  must  have  given  considerable  time  and  study  to  the 
subject  on  a  good  cran'berry  l)og.  In  addition,  he  must  possess  good  business 
al)ility  in  order  to  Ivandle  and  dispost-of  the  crops  pi'oHtaibly  and  to  control  the 
necessary  expenses  involved. 

1  cannot  attemj)t  to  discuss  in  detail  how  a  ci'anbei-ry  bog  should  be  develojX'd 
and  maintained,  as  this  would  require  a  small  volume.  Fortunately,  this  informa- 
tion can  1)e  obtained  from  the  various  experiment  station  publications  and  bulle- 
tins fr'oiii  the  Depai'tnient  of  Agriculture.  The  foUoivving  bulletins  ma\-  be  con- 
sulted: r.  S.  Depai'tunent  of  Agriculture  l^'armers'  Bulletin  17(),  "  ( 'ranl)ei'ry 
Chilture;"  Wisconsin  Experiment  Station  bulletins  11!),  21;!.  and  21!);  also, 
"Cranberry  Culture,"  iby  Joseph  J.  White,  published  . 'by  Orange  -ludd  Co.,  New 
York. 
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The  first  step  in  (•ranl)erry  <fio\vin(^,  if  you  already  possess  the  land,  is  to 
have  a  survey  mailc  under  the  dirci'tion  of  a  ci-anbciTy  expert  in  order  to  locate 
the  necessary  dams,  ditches,  and  gra(h\s  and  proviih'  I'di-  drainage.  The  nuiiiher 
and  size  of  the  ditches  will  depeiul  somewhat  on  circumstances.  After  the  main 
dams  and  ditches  have  heen  uuule,  the  next  operation  is  the  clearino^  of  the  land. 
If  there  are  few  or  no  large  trees  or  shru'hs  i)reseiit.  the  clearing  and  tnrlin^-  can 
be  doiu'  at  a  minimum  exj)ense.  All  shruhs.  trees,  brush,  and  stumps  shouhl  be 
removed  and  burnetl  and  then  the  turl'  scalped  to  the  depth  of  aibout  3  to  6  inches. 
This  may  be  done  by  hand  labor  with  mattocks  and  turf  knives  or  by  the  help  of 
some  of  the  scalping  plows  and  tui'f  cutters  that  ai'e  in  nse.  ^luch  of  the  turf 
taken  from  the  bog  can  be  used  in  the  construction  of  cross  dams. 

After  the  bog  Iras  been  dahimed.  ditched,  turfed,  and  graded,  the  next  oi)era- 
tion  is  to  apply  a  2  or  8  inch  layer  of  sand.  This  is  sometimes  done  with  wheel- 
barrows if  the  areas  are  small  and  the  sand  very  convenient;  on  larger  bogs 
moval)le  tracks  and  dirt  ears  are  used ;  or  in  winter  sleds  nuiy  be  used.  After  the 
bog  has  been  sanded,  iwhich  should  be  done  in  the  fall  or  winter,  it  is  ready  for 
planting.  This  should  be  done  in  the  spring,  and  special  care  should  be  taken  to 
procure  the  best  varieties  and  Ibest  cuttings  obtainable.  The  rather  general 
practice  among  cranberry  growers  of  using  old  and  diseased  vines  for  planting 
purposes  cannot  be  too  strongly  condemned.  Insist  on  getting  vigorous,  healthy 
cuttings  of  unmixed  varieties.  Unfortunately,  under  present  commercial  con- 
ditions, varieties  are  so  generally  mixed  that  it  is  sometimes  difficult  to  get 
strictly  pure  stock. 

As  to  the  best  varieties,  those  that  have  been  found  most  successful  in  Wis- 
consin will  probably  prove  ecpially  good  for  Minnesota.  Among  these  may  be 
mentioned  the  Prolific,  Searls'  Jumbo,  ]\IcFarlin,  ^Metallic  l:>ell,  and  Bennett 
Jumbo. 

After  a  bog  has  been  properly  established  the  cost  of  maintenance  consists 
chiefly  in  weeding,  which  should  be  thoroughly  done  from  the  l)eginning,  occasion- 
ally resanding,  and  pruning  the  vines.  AVith  proper  attention  a  bog  may  be  kept 
bearing  indefinitely.  There  are  bogs  in  ^lassachusetts  50  to  75  years  old  still  in 
good  condition. 

To  one  not  familiar  with  the  cranberry  business  the  various  operations  and 
requirements  mentioned  may  appear  rather  discouraging,  and  one  is  naturally 
about  to  inquire  what  it  will  all  cost  and  what  may  be  reasonably  expected  in  the 
way  of  profits.  Reliable  statistics  bearing  on  these  questions  are  not  numerous. 
Ijest  anyone  should  have  too  high  expectations  the  statement  may  be  safely  made 
that  there  are  no  millionaires  known  at  present  who  have  derived  their  wealth 
from  cranberry  growing.  Some  data  have  been  collected  in  Wisconsin*  which 
may  be  taken  as  a  fair  example  of  what  may  be  expected  with  ])roper  equipment 
and  management.  Following  is  a  statement  of  the  mininuun  and  maximum  cost 
per  acre  of  establishing  a  bog : 

*Malde,  O.  G.,  Cranberry-bog  construction  for  Wisconsin.  Bull.  213,  Wisconsin  Agri. 
Exp.  Sta.,  1911. 
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DATA  SHOWING  COSTS  FOR  AN  ACRE  OF  CRANBERRY  BOG. 

Clearing  land $  5  to  $  75 

Scalping,  picking  up,  and  constructing  dams 35  to       75 

Ditching 15  to       30 

Flumes:  Material 7  to       20 

Labor 5  to       lo 

Sanding.  3  inches  deep  (12^/2  to  25  cents  per  cu.  yd.)__  50  to     100 

Vines 65  to     250 

Planting   15  to       30 


$197  to  $595 
This  shows  that  the  cost  usually  ranges  from  $200  to  $600  per  acre,  depend- 
ing largely  on  the  land  clearing  neeessar^y,  the  size  and  area  of  the  bog,  and  the 
availability  of  sand  and  other  materials. 

In  regard  to  possible  protits  the  data  following  are  also  derived  from  Wis- 
consin* from  the  report  of  a  bog  of  6  acres  which  had  been  under  clean  cultiva- 
tion.   The  figures  represent  the  average  for  four  years,  and  are  as  follows: 

*Malde,  O.  G.,  Cranberry-bog  management  for  Wisconsin.  Bull.  219,  Wisconsin,  Agri. 
Agri.  Sta.,  1912. 

DATA  SHOWING  PROFITS  FROM  A  CRANBERRY  BOG. 

Yield  in  barrels,  per  acre,  average 94 

Price  per  barrel  f.  o.  'b.  shipping  point $     7.50 

Gross  earnings  per  acre 728.33 

Net  earnings  per  acre,  counting  $2.50  per  barrel  as  cost  of 

production 493.33 

A  good  cran'berry  bog  under  proper  condition  and  treatment  should  produce 
an  average  crop  of  50  to  100  barrels  per  acre.  The  prices  usually  iluctuate  be- 
tween $5.50  and  $7.50  per  barrel.  The  cost  of  production  usually  ranges  between 
$2.50  and  $3  per  barrel.  $100  to  $300  per  acre  net  is  a  reasonable  exj^ectation 
under  good  conditions  and  management.  Of  course,  one  sometimes  hears  stories 
of  $1,000  having  been  cleared  from  an  acre  of  cranberries,  and  under  exceptional 
circumstances  in  an  exceptional  year  such  a  profit  might  perhaps  be  realized,  but 
cannot  be  reasonably  expected  or  made  the  basis  of  undertaking  the  cranberry 
business. 
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SASKATCHEWAN  COAL,  BRICK  AND  POWER  CO.,  LTD. 

As  a  sequel  to  the  operaitioiis  carried  on  by  the  government  of  Saskatchewan 
at  the  lignite  testing  plant  at  Estevan,  a  limited  stock  company  has  recently  been 
formed  to  manufacture  lignite  fuel  and  other  products  at  Shand,  Sask.,  about 
thirty  miles  south-east  of  Estevan  on  the  main  line  of  the  C.P.R.  between  Moose 
Jaw  and  St.  Paul. 

The  authorized  caipital  of  the  company  is  $300,000^  and  it  numbers  among 
its  directors  prominent  citizens  o'f  Regina,  Moosejaw,  Estevan,  and  other  places. 
It  is  proposed  to  acquire  about  300  acres  of  coal  lands,  on  which  there  are  esti- 
mated to  be  upwards  of  4,000,000  tons  of  mineal)le  lignite  of  excellent  quality. 
The  principal  seam  which  is  now  being  mined  is  nine  feet  thick  and  eighty  feet 
below  the  surface.  There  is  at  present  on  the  land  a  plant  for  mining  coal  and 
making  wire  cut  brick,  with  a  capacity  o'f  500  tons  of  lignite  and  50,000  brick 
per  day. 

The  Compan,y  propose  to  produce : 

1. — Dried  Lignite  for  use  with  automatic  sitokers  and  in  fuel  gas  producers. 

2. — PoiveJerecl  Fuel  from  the  dried  pulverized  lignite. 

3. — Dried  Lignite  Briquettes  for  use  in  large  hand-fired  furnaces. 

4. — Carbonized  Lignite  for  use  in  power  gas  producers. 

5. — Carbonized  Lignite  Briquettes  for  domestic  service. 

6. — Gas,  wliich  may  be  sold  as  ''town  gas, "  utilized  for  production  of  cheap 
electrical  power,  or  for  burning  clay  products. 

7. — Power,  derived  from  the  surplus  gas  generated  in  the  carbonizing  pro- 
cess. 

8. — Sulphate  of  Ammonia,  of  which  about  15  lbs.  are  procured  from  each 
ton  of  lignite. 

9. — Tar  Products.  At  the  outset  only  simple  distillation  products  will  be 
procured,  such  as  fuel  oil,  creosote  and  other  oils  and  pitch.  Later  it  is 
proposed  to  manufacture  various  synthetic  chemical  products. 

10. — Clay  Products.  Eventually  it  is  expected  a  complete  line  of  common, 
face  and  ornamental  brick,  hollow  ware,  partition,  floor  and  roof  tiling, 
sewer  pipe,  drain  tile,  and  many  kinds  of  common  potter}'  will  be  manu- 
factured. 

A  brochure  issued  by  the  compan.v  points  out  that  tar  products  have  hereto- 
fore come  from  Germany.  The  total  exportt  of  Germany's  coal  tar  industry  in 
1913  is  said  to  have  been  .^55. 264, 522.  produced  by  twenty-two  'factories,  whose 
average  dividends  were  21.74  per  cent.     It  is  estimatetl  that  electric  power  can  be 
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generated  at  very  low  cost,  ami  Miat  eventually  the  government  of  Saskatchewan 
will  undertake  the  distribution  of  power  over  its  own  transmission  lines  in  the 
same  manner  as  Niagara  water  power  is  nciw  distrihuited  over  Ontario  by  the 
Hydro-Electric  Commission. 

The  lignite  on  the  company's  property  is  said  to  l)e  of  excellent  (piality  as 
shewn  by  analysis : 

A^olatile  matter 37.5  per  cent. 

Fixed  carbon 5-4.5  per  cent. 

Ash 8.     per  ce]it. 


100. 
Calorific  value  of  dried  lignite,  11.000  B.T.U. 

Percentages  determijied  on  dry  basis. 

The  southern  part  of  Saskatchewan  will  furnish  hillions  o'f  tons  of  lignite. 
Only  about  200,000  tons  are  now  mined  annually,  while  2,000,000  tons  of  eastern 
and  western  coals  are  imported  at  high  cost  imto  the  territory  naturally  /tributary 
to  this  source  of  smpply.  When  local  lignite  areas  and  accompanying  clay  deposits 
are  developed,  millions  of  dollars  which  woubl  otherwise  be  sent  ouit  of  the  Pro- 
vince annually  for  fuel  and  building  materials  will  be  kejit  at  home. 

The  etfort  to  commercialize  this  industry  in  Saskatchewan  will  he  watched 
with  interest,  and  it  is  to  be  hoped  it  may  prove  as  successiful  as  its  promoters 
anticipate.  The  Provinces  of  Ontario  and  Quebec,  un'foritunately  do  not  possess 
such  stores  of  lignite  as  Saskatchewan,  hut  they  have  immense  areas  of  peat  bogs 
which  if  devefloped  along  similar  lines  would  yield  great  quantities  of  excellent 
fuel  and  by-products  in  the  main  similar  to  those  from  ligniite.  The  governments 
of  those  provinces  might  well  take  a  leaf  from  the  book  of  the  'Saskatchewian  gov- 
ernment, and  take  some  active  measures  to  develop  the  latent  resources  of  their 
peat  areas. 
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AT^IERTCAN  PEAT  SOCIETY  MEETING. 

We  have  great  pleasure  in  calling  attention  of  our  members  and  other 
readers  of  the  Journal  to  the  meeting  of  the  American  Peat  Society  to  be  lield 
in  Detroit  on  September  20tii,  21st,  and  22)id. 

The  Canadian  Peat  Society  had  its  inception  in  Ottawa  on  the  occasion  of 
a  gathering  of  the  members  of  the  American  Peat  Society  at  the  Cai>ital  of  the 
Dominion  in  1!)10.  In  that  year  Dr.  E.  IIaanel,  Dominion  Director  of  IMines, 
held  the  position  of  President  of  the  American  Peat  Society,  and  in  his  honour 
the  Society's  meeting  was  held  in  Ottawa,  and  the  membei's  were  aftei-wards 
taken  to  Alfred,  Out.,  by  special  train,  where  they  inspected  the  Government 
demonstration  peat  fuel  plant  then  in  successful  operation.    Notable  addresses 
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were  delivered  at  the  meetings  and  at  the  banquet  hekl  at  tlie  Victoria  Hotel, 
Aylmer,  by  Sir  Clifford  Sifton,  Chairman  of  the  Commission  of  Conservation, 
Hon.  Sidney  Fisher,  Minister  of  Agriculture,  Dr.  Haanel,  Director  of  Mines, 
Hon.  J.  G.  Foster,  United  States  Consul  General  at  Ottawa.  Professor  Charles 
Davis  of  the  United  States  Bureau  of  ]\Iines  and  others,  and  the  gathering  was 
in  many  respects  a  memorable  one  in  the  annals  of  the  peat  industry. 

Ever  since  the  foundation  of  the  Canadian  Society  a  most  cordial  relation- 
ship between  the  two  bodies  has  always  subsisted,  and  this  has  been  especially 
marked  by  the  more  or  less  international  character  of  succeeding  meetings. 
At  New  York  and  Kalamazoo  the  Canadian  Society  was  represented,  and  in 
August,  1913,  the  friendly  relations  of  the  two  societies  were  still  further 
cemented  by  the  holding  of  a  joint  meeting  in  the  City  of  Montreal,  when  the 
peat  fuel  plants  operating  at  Alfred,  Ont.,  and  Farnham.  Que.,  under  private 
control,  were  visited  by  many  of  those  present. 

Last  year  the  American  Peat  Society  was  convened  at  Duluth,  and  had  it 
not  been  for  the  outbreak  of  war  a  few  weeks  previous,  and  the  temporary 
unsettlement  of  business  atifairs,  there  is  no  doubt  a  substantial  representation 
of  Canadiairs  would  have  been  present.  Now  that  Detroit  has  been  chosen  as 
the  next  place  of  meeting,  a  point  so  conveniently  situated  on  the  border,  it  is 
to  be  hoped  that  as  many  as  possible  of  our  members  will  make  a  point  of 
being  present. 

These  meetings  have  in  the  past  proved  most  useful  and  insructive,  and  of 
great  value  due  to  the  interchange  of  experiences  and  opinions  of  operators  in 
peat  along  different  lines  from  all  parts  of  the  continent.  They  have  grown  in 
interest  from  year  to  year,  and  the  meeting  at  Detroit  is  likely  to  turn  out  the 
culminating  one  of  the  series  so  far,  if  we  may  judge  from  the  well-known 
energy  and  enthusiasm  of  the  President,  Mr.  Carl  Kleinstueck  of  Kalamazoo, 
IMichigan,  who  for  years  past  has  been  an  ardent  devotee  of  the  peat  industry. 

Every  Canadian  who  desires  to  see  the  latent  resources  of  our  j^eat  bogs 
developed,  and  Avho  can  arrange  to  visit  Detroit  at  the  time  mentioned,  should 
not  fail  to  attend.  Tiie  programme  of  papers  will  be  announced  later.  An 
exhibition  of  peat  products  will  lend  additional  interest  to  the  meetings.  Fur- 
ther particulars  may  be  learned  by  addressing  Julius  BordoUo,  Secretary  of 
the  American  Peat  Society,  Knightsbridge,  New  York  City,  or  the  Secretary 
of  the  Canadian  Peat  Society,  Castle  Building,  Ottawa. 

NEW  USE  FOR  PEAT  IN  SAVING  FARMYARD  IMANURE. 

One  of  the  most  interesting  problems  in  farming  is  the  proper  storage  and 
fermentation  of  fai'iiiyard  manure  in  connection  with  manure  pits  and  covered 
courts;  it  lias  bi'cn  the  subject  of  mucli  carcrul  study  and  ample  discussion,  but 
it  has  not  yet  been  satisfactorily  solved,  as  both  open  i)its  and  covered  courts 
have  each  their  adviintage  and  disadvantages. 
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Dr.  Guiseppc  Beccari,  of  Florence,  Italy,  lias  proposed  and  patented  a  new 
systein  of  fermenting  manure  in  so-called  "tun-et  covered-courts"  (coneimaia 
a  torretta)  which  differ  considerably  from  other  similar  structures  now  in 
use.     It  is  based  on  two  new  principles: 

1. — Of  fermenting'  the  manure  in  a  closed  space  so  that  it  attains 
immediately  the  high  temperature  of  158  to  167°  F.,  evolving  abundant 
ammonia  compounds  and  preventing  the  development  and  action  of 
denitrifying  bacteria  and  consequent  loss  of  nitrogen. 

2. — Of  collecting  the  volatile  ammonia  com])ounds  Avliirh  in  other 
dung-pits  are,  for  the  most  part,  lost  in  the  atmosphere,  while  with  this 
system  they  are  led  into  a  special  chamber  (the  turret)  where  they  are 
transferred  into  stable  ammonia  salts  or  nitrates,  by  suitable  absorbents, 
such  as  clayey  earth,  peat,  charcoal,  gypsum,  acid,  superphosphates  or  an 
alkaline  medium,  etc.,  and  at  the  same  time  favour  the  development  of 
numerous  colonies  of  nitrifying  bacteria. 

The  turret  covered-court  is  a  masonry  structure  rectangular  in  plan,  of  an 
area  proportionate  to  the  amount  of  manure  to  be  trea.ted,  and  divided  inter- 
nally into  two  compartments.  The  floor  is  paved  and  is  provided  with  drains 
covered  by  perforated  bricks,  through  which  air  passes  upwards  into  the  dung 
from  the  ventilation  drain,  wh'ile  the  liquid  manure  oozes  through  it  into  the 
tank 

In  the  top  of  each  compartment  there  is  a  trap-opening  through  which  the 
manure  is  thrown  as  it  issues  from  the  stables.  Be-tween  the  two  trap-openings 
is  situated  a  turret,  with  .the  object  of  collecting  and  fixing  the  ammonia 
compounds  evolved  from  the  fermenting  manure.  In  the  turret  a  series  of 
shelves  placed  above  each  other  and  fixed  alternately  to  either  side  vso  as  to 
leave  a  serpentine  passage  for  the  ammoniacal  vapors  are  charged  with  peat 
or  other  absorbent  nmterials  which  are  collected  from  time  to  time  thi-ough  a 
door  in  the  turret,  which  has  also  openings  at  top  and  bottom  for  admission 
and  escape  of  air. 

The  manure  as  it  leaves  the  stables,  is  thi-own  into  the  compartments  and 
freely  sprinkled  every  four  or  five  days  with  liquid  manure  from  the  tank,  and 
in  45  to  50  days  it  is  compleitely  decomposed  and  ready  for  use,  and  can  be 
removed  through  the  doors  in  each  compartment. 

Manure  made  in  this  way  has  been  found  to  contain  from  0.54  to  0.89  per 
cent,  of  nitrogen,  while  manure  made  in  the  usual  way  is  considered  good  when 
it  contains  0.45  per  cent.  Besides  this  there  is  also  the  nitrogen  fixed  as 
ammoniacal  or  nitric  nitrogen  bj'  the  absorbents  in  the  turret. 

From  the  hygienic  point  of  view,  also,  this  system  is  much  superior  to  any 
other.  It  has  been  adopted  in  several  parts  of  Tuscany,  where  the  cost  of 
ereoting  such  a  covered  court  sufficient  for  8  or  10  head  of  cattle  is  about  £27. 
— Monthly  Bulletin  of  Agricultural  Intelligence,  International  Institute  of 
Agriculture. 
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The  importance  of  the  adoption  of  better  methods  of  saving  farmyard 
manure  is  generally  not  sufficiently  recognized.  It  has  been  estimated  that  the 
total  value  of  the  manure  produced  yearly  by  farm  animals  in  Canada  is  about 
$233,000,000.  This  is  more  than  the  value  of  the  wheat  crop  of  tlu>  Dominion, 
or  of  our  entire  mineral  production  or  forest  products. 

Total  wheat  crop,  1914 $196,000,000 

Total  forest  products,  1911 $180,000,000 

Total  mineral  products,  1913 __$145,000,000 

Farmyard  manure  (average  five  years) $233,000,000 

The  figures  for  the  first  tliree  are  for  the  years  in  which  the  value  of  each 
product  reached  the  highest  mark. 

By  the  methods  usually  followed  in  this  country  it  is  conservative  to 
estimate  that  at  leas.t  one-third  of  the  value  of  the  manure  is  lost  by  defective 
storage.  This  represents  an  annual  loss  to  the  farmers  of  Canada  through  this 
source  alone  of  upwards  of  $75,000,000.  And  as  manure  is  so  much  raw  crop 
material  it  involves  crop  production  much  lower  than  should  be  obtained  were 
proper  measures  taken  to  conserve  manure. 

The  use  of  peat  as  litter  in  stables  is  Avell  known,  and  it  has  jjroved  very 
satisfactory  for  that  purpose  wherever  employed.  There  can  be  no  doubt  that 
under  proper  conditions  peat  might  be  very  profitably  employed  in  the  con- 
servation of  the  values  of  farmyard  manure  as  above  indicated. 

The  late  Thomas  McFarlane,  formerly  Dominion  Analyst,  in  a  paper  read 
before  ^the  Royal  Society  of  Canada  in  1904  (See  »Journal  of  the  Canadian  Peat 
Society,  Vol.  II.,  No.  3,  page  25),  discussed  the  loss  of  substances  useful  as 
plant  food  in  manures,  in  the  course  of  which  he  said: 

"These  resuTtslend  confirmation  to  the  idea  already  expressed  that  urea 
"  in  decomposing  under  the  above  described  circumstances  is  not  all 
"  resolved  into  carbonic  acid  and  ammonia,  but  that  a  varying  quantity  of 
"  nitrogen  escapes  in  ithe  free  state.  The  presence  of  acid  and  neutral 
"  substances  capable  of  fixing  ammonia  does  not  prevent  this  and  the 
"  development  of  nitrogen  seems  to  be  owing  to  the  excess  of  air." 

"  There  cannot  be  any  doubt  that  in  the  ordinary  treatment  of  barn- 
"  yard  manure  the  same  influences  are  at  work,  and  that  in  spite  of  the 
"  presence  of  substances  capable  of  retaining  ammonia,  losses  of  nitrogen 
"  take  place  when  the  manure  heaps  are  allowed  too  great  a  degree  of 
"  porosity." 

The  pre'sent  campaign  to  increase  agricultural  pi'oduction  in  Canada  will 
have  imperfectly  met  its  ends  unless  due  attention  is  given  to  the  waste  of 
valuable  raw  materials  involved  in  the  ordinary  methods  of  disposal  and  care 
of  the  manure  from  farm  animals.  And  in  this  connection  it  is  most  desirable 
that  the  properties  and  economic  value  of  peat  for  such  {)urposes  as  above 
described  should  be  carefully  inves'tigated. 
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BACTERIZED  PEAT— A  NEW  FERTILIZER. 

"The  farmer,  after  alil,  stands  for  the  necessities." 
"In  the  great  ihousehold  of  Nature,  the  farmer  st/ands  at  the  door  of 
the  bread  room,  and  weighs  to  each  man  his  loaf." 

— Hon.  Martin  Burrell,  before  the  Ottawa  Canadian  Club. 

"The  survey  of  the  Coimmittee  on  Lands  has  brought  out  the  fact 
■that  if  farmers  on  the  average  would  farm  as  well  as  the  fifty  best 
farmers  whose  farms  have  been  surveyed,  the  result  would  be  the  doub- 
ling of  the  quantity  of  field  crops  from  the  land  now  occupied  in  Canada 
within  a  period  of  three  years.  Since  the  valuation  of  field  crops  in 
Canada  ranges  from  $.507,000,000  to  $550,000,000  per  annum,  the  import- 
ance of  that  possibility  is  seen." 

Dr.  J.  W.  Robertson,  Commission  of  Conservation 
Agricultural  Survey,  1910. 

T'he  present  war  has  forcibly  driven  home  tihe  fact  that  the  produicts  of  the 
soil  are  the  mainstay  oi  Canada's  prosperity.  The  necessity  for  intelligent  ap- 
preciation of  the  relatiion  of  the  continued  fertility  of  the  soil  to  increased  pro- 
daietaon  was  never  greater  than  now.  Crops  must  be  fed  as  well  as  stock-  Under 
ifarming  coniditions  the  supplies  of  lavailable  plant  food  stored  in  the  soil  are  soon 
exhausted  or  greatly  reduced,  and  unless  these  are  replaced  the  plants  in  the 
field  will  starve  las  surely  ;as  would  the  cow  in  tlie  stable  if  deprived  of  its  daily 
ration  of  food.  Looking  at  the  matter  in  another  lig'ht,  fertilizers  are  the  raw 
materials  of  the  farta  factory,  and  where  they  are  not  supplic'd  crop  production 
must  fall  off  .as  the  natural  fertility  of  the  soil  is  exhausted  by  cropping.  The 
discovery,  therefore,  by  an  English  scientist  that  great  areas  of  peat  now  lying 
useless  throughout  the  country  may  be  turneid  into  a  highly  concentrated  and 
valuable  fertilizer,  bids  fair  to  rank  as  the  most  important  recent  development 
in  the  science  of  agriculture. 

The  Fertilizer  Problem. 

Plant  life  demands  unlimited  supplies  of  carbon  and  nitrogen.  The  former, 
in  the  form  of  carbon  idioxide,  is  everywhere  present  in  the  air,  and  under  the 
influence  of  sunlight  is  readily  assimilated  by  plants  through  the  agency  of  their 

The  Spirit  of  the  Soil,  an  account  of  nitrogen  fixation  in  the  soil  by  bacteria,  and 
of  the  production  of  auximones  in  baaterlzed  peat,  by  Gordon  D.  Knox,  with  a  foreword 
by  Profiessor  W.  B.  Bottomley.— Constable  &  Co.,  Ltd.,  London,  Eng.,  1916.     2s.  6d. 
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leaves.  Wliile  'nTtrogeii,  on  the  other  'band,  iconsititu'tes  four-fiftiis  of  the  volume 
of  the  air,  it  is  not  in  a  state  which  perniiits  its  direct  use  by  plants,  ojnd  one  of 
the  dhief  problems  of  the  agricultiiriisit  is  the  restoration  to  the  soil  of  available 
nitrates  exhausted  by  cropping.  Of  these  nitrates,  farmyard  manure  is  the  most 
important  source,  but  since  it  is  not  availalile  in  sufficient  quantities  to  meet  a;ll 
requireiment.s  'there  has  arisen  the  'world  over  an  extensive  demamd  for  artificial 
fertilizers. 

Natural  deposits,  such  las  those  of  Chili,  form  the  chief  source  of  co'mmer- 
eial  nitrates.  Eventuailly  the  nitrogen  of  the  atmiosphere  may  become  generally 
available  as  a  result  of  the  development  of  the  electric  furnace  whereby  nitric 
acid  is  produced  by  passing  a  higli  tension  electric  current  througih  the  air. 
Unfortunately  the  processes  tlhns  far  applied  have  a  very  low  efficiency.  Though 
the  raw  material  is  practically  free  the  production  of  fertilizers  by  this  method 
is  at  present  commercially  impracticable  except  where  extremely  cheap  power  is 
available  in  large  quantities- 

Another  process  is  employed  whereby  the  ni'trogen  of  the  air  is  brougfht 
into  contact  with  pulverized  calcium  carbide  at  a  high  temperature  in  an  electric 
furnace  producing  calcium  cyanamide,  which  can  be  used  directly  in  the  fertilizer 
industries.  The  cyanamide  factories  of  the  world  in  1914  had  an  estimated  capa- 
city of  209,500  metric  tons  per  iannnim.  Nitrogen  is  also  obtained  from  peat  and 
ooal  in  the  form  of  sulpbate  of  ammonia,  and  stockyard  and  other  forms  of 
refnse  produce  considerable  quantities. 

The  sewage  from  towns  and  cities,  which  constitutes  an  important  poten- 
tial source  of  fertilizing*  elements,  at  present  pollutes  our  s:treams  and  poisons 
the  so'urces  of  drinking  water,  and  as  a  source  of  nitrates  for  agrioultiiral  use 
may  be  disregarded.  As  already  stated  farmyard  manure  is  by  far  the  most 
import^ant  source  of  nitrogen,  bnt  the  wasteful  methods  employed  in  preserving 
it  'greatly  reduce  the  fertilizing  elements  available  from  this  source.  It  has  been 
estimated  that  the  f artai-yard  manure  produced  in  Canada  has  a  fertilizer  value  of 
$233,000,000  per  annnm  (Conservation,  July,  1915),  from  one-third  to  one-half 
of  'which  is  lo'St  through  lack  of  care  in  its  preservation.  Tbis  is  one  of  the  most 
flagrant  instances  of  waste  on  a  large  scale  in  this  country,  and  one  of  the  most 
seri'ous  in  its  resultant  losses. 

•  Nitrifying  Soil  Bacteria. 

Late  in  the  last  century  tllie  epo'eh-making  discovery  was  made  that  living 
organisms  in  the  soil  extract  nitrogen  from  the  ground  air  and  convert  it  into 
products  assimilable  by  the  roots  of  plants,  mi'd  that  the  'presence  of  these 
bacteria  is  essential  to  plant  growth.  Without  the  activity  of  the  soil  bacteria 
it  would  be  usoless  for  the  farmer  to  unanure  his  crops,  or  to  'attempt  to  enrich 
tbe  soil  by  ploughing  under  'green  crops.  The  'di'scovery,  therefore,  of  a  means 
of  supplying  or  increasing  these  nitrifying  bacteria  in  the  soil  opens  uip  ne'w 
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potentialities  in  the  way  of  furmislhing  the  nitrogen  necessary  for  plant  growth. 

Apart  from  its  mechanical  effeots.  and  from  the  phosphates  and  potash  which 
it  contains,  the  essential  value  to  the  land  of  farm-yard  manure  is  that  it  possess- 
es carbon  eompounds  in  assimilable  form  (to  'act  as  a  food  supply  for  the  nitrifying 
bacteria,  and  that  it  'contains  a  large  supply  of  the  nitrogenous  food  material 
essential  for  plant  nourisihment.  Tihe  niimlbers  and  productiveness  of  these  soil 
bacteria  are  almost  inoo'nceivable-  In  'an  ounce  of  rich  soil  there  may  be  as  many 
as  150,000,000  bacteria,  while  in  ground  'polluted  with  sewage  the  number  may 
reach  3,000,000,000.  One  single  specimen,  reproducing  by  division  every  half- 
hour,  would  in  the  course  of  a  day  land  a  nigihit  beooime  the  progenitor  of 
280,000,000,000,000. 

From  the  earliest  days  of  agriculture  the  fertilizing  effect  on  the  soil  of 
growing  leguminous  crops  has  been  o^bserved.  In  1886  Heilriegel  and  Wilfarth 
discovered  that  leguminous  plants  had  app'arently  the  po'wer  of  obtaining  nitro- 
genous food  material  from  the  air  because  of  the  (bacteria  'harboured  in  their  roots. 

Two  years  later  Beyerinck  suciceeded  in  isolating  it'he  'Organism  which  had  the 
power  of  fixing  nitrogen,  and  in  1890  Prazmo'wski  obtainied  luxurious  growth  of 
bean  plants  by  simply  watering  'them  'with  a  liquid  culture  of  the  bacteria.  Prof. 
Nobbe  collected  badteria  from  the  nodules  adhering  to  the  roots  of  legumes,  plant- 
ed them  in  bottles  'containing  'nutrient  gelatine,  and  put  them  on  the  market  as  a 
fertilizer  under  the  trade  name  of  Nitragin.  Failures  were  numerous,  and  were 
so'On  traced  to  the  deterioration  of  vitality  of  the  bacteria  due  to  the  unsuitability 
of  the  gelatine  medium  in  which  they  'were  cont^ained. 

Tihe  United  S'tates  Department  of  Agriiculture  i'n  1903  and  1904  sent  out  to 
fartmers  for  trial  over  12,000  packages  of  bacteria  'dried  on  ootton  'wool.  About 
three-quarters  of  the  trials  were  successful,  arud  a  large  percentage  of  'the  failures 
were  attributable  to  the  fact  tlmt  the  ibacteria  retained  vitality  for  only  six 
weeks  to  two  montlis,  while  some  of  the  'cultures  had  been  kept  six  or  eight  months 
before  being  applied  to  the  'soil.  Even  at  this  stage,  'however,  notable  results 
were  obtained  in  Enigland  au'd  the  United  States.  In  Scotland,  an  acre  of  inocu- 
lated beans  yielded  3,070  lbs.,  agiainst  1,800  lbs.  from  an  acre  untreated,  a  'gain 
of  70  per  cent-  In  Leicestersihire,  a  half-acre  plot  of  in'oculated  peas  yielded 
108  stones  (1512  lbs.,)  as  against  66  stones  (924  lbs.)  from  a  similar  area  un- 
treated, a  gain  of  nearly  65  per  cent. 

Peat  as  a  Carrier  for  Bacteria. 
Up  to  this  point  the  chief  cause  of  failure  was  the  lack  of  a  suitable  medium 
to  carry  the  ibacteria.  Prof.  W.  B.  Bottomley,  in  the  Botanical  Laboratories  of 
King's  College,  London,  'found  that  when  'they  were  mixed  with  earth  'and  the 
whole  'dried,  the  bacteria  retained  vitality  for  several  months,  in  some  instances 
as  long  as  three  years.  In  1906  and  1907  over  a  thousand  samiples  were  distribut- 
ed in  Great  Britain,  and  increased  crops  resulted  in  over  80  per  cent  of  the 
trials. 
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Tihe  proMem  then  became  to  supply  a  medium  to  carry  the  bacteria  which 
would  be  widely  distributed,  plentiful,  cheap,  and  favourable  to  retention  of 
their  vitality.  Peat  suggested  itself  to  Prof-  Bottomley  as  imeetiug  the  required 
oouditions.  In  its  raw  state,  however,  peat  contains  practically  no  soluble  humus, 
and  when  put  on  the  land  in  this  state  undergoes  decomposition  very  slowly. 
When  exposed  for  a  considerable  period,  carbon  dioxide  and  ammonia  are  freely 
formed  as  a  result  of  the  action  of  aerobic  biacteria,  and  the  peat  slowly  loses 
its  acid  character,  soluble  humus  accumulating  in  the  form  of  ammonium  humate. 

The  results  of  accelenating  this  natural  process  by  bacterial  treatment  in 
the  laboratory  were  startling  and  unexpected.  Peat  exposed  to  bacterial  action 
for  a  short  time  under  favourable  conditions  was  found  to  be  rich  in  soluble 
hmnates.  to  yield,  in  fact,  fifty  to  eighty  times  as  much  as  contained  in  a  corres- 
ponding weight  of  tlie  best  stable  manure. 

From  one-fifth  to  a  quarter  'of  the  peat  thus  treated  is  converted  into  soluble 
plant  food.  AH  that  is  necessary  to  effect  the  change  is  to  keep  the  treated  peat 
moistened  at  a  temperature  of  79°  Fahr.  for  a  week  or  ten  days. 

By  passing  steam  through  the  mass  thus  prepared  a  sterile  medium  is  ob- 
tained, neutral  or  slightly  alkaline,  which  is  then  inoculated  with  the  nitrogen- 
fixing  bacteria.  After  these  have  multiplied  and  impregnated  the  mass,  a  pro- 
cess requiring  only  a  few  days^  the  imaterial  is  dried  and  bagged  ready  for  direct 
application  to  the  soil  or  ifor  use  in  liquid  solution  tas  may  be  desired.  To  the 
finished  product  thus  produced  the  name  "Humogen"  has  been  applied. 

Properties  op  Humogen. 

The  properties  and  eharaeteristies  of  the  new  fertilizer  may  be  briefly 
summarized  as  follows,  according  to  the  claims  put  forth,  for  it : — 

1-  It  is  an  entirely  organic  material  (humus),  a  large  proporition  of  which 
is  ammonium  humate. 

2.  One  ton  of  bacterized  peat  contains  as  much  available  plant  food  as 
fifty  to  eighty  tons  of  stable  manure. 

3.  An  ideal  and  complete  liquid  manure  is  made  by  steeping  it  in  water. 
So  efficient  is  this  liquid  that  plants  will  actually  grow  in  it. 

4.  It  is  free  from  weed  seeds,  disease  spores  and  insect  pests,  and  is  clean 
and  pleasant  to  handle. 

5.  It  di.reotly  introduces  into  the  soil  the  nitrogen-fixing  organisms  wihich 
promote  the  growth  of  plants,  and  provides  the  food  necessary  for  their  rapid 
multiplication  in  the  soil. 

6.  Its  action  is  not  limited  to  the  season  of  application,  but  owing  to  the 
oontinuoais  bacterial  action,  the  soil  is  made  more  fertile  without  subsequent 
dressing. 

7.  During  the  bacterial  decomposition  of  the  peat  comparatively  large 
quantities  of  "accessory  food  bodies"  are  liberated-  These  'bodies  enable  the 
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plant  to  Ti'tilize  tlie  foo'd  in  ^tlie  soil  by  stimulating  the  natural  growth  activities. 

8.  As  the  grovvth-proraotinig  organisms  wihich  it  contains  retain  their  vi- 
taiity  for  some  months  it  can  be  handled  ciwrnmercially  without  any  serious 
d'eterioration. 

9.  The  process  of  praduction  is  simple,  and  it  aim  be  produced  at  moderate 
cost. 

10.  'Supplies  of  raw  material  for  its  mamifaetnre  are  widely  distributed, 
readily  available,  cheap  and  practically  inexhaustible. 

11.  It  is  very  simply  applied  direct  to  the  soil — may  be  spread  on  the  sur- 
face and  plonghed  lightly  under,  used  as  a  top  dressing,  or  applied  in  liquid 
form  by  adding  water. 

12.  It  makes  lavaiiable  tllie  insoluble  potash  and  phosphates  of  the  soil  by 
converting  them  into  humates. 

13.  It  has  a  spetdally  marked  effect  in  promoting  root  growth.  Plants 
grown  with  its  aid  are  stronger,  larger,  more  productive,  and  flower  and  fruit 
ear^lier  than  nntreated  plants,  lOr  those  on  which  artificial  manures  or  dung 
only  lare  used-  Their  greater  vigour  is  shown  by  more  intense  coloring  of 
foliage  and  flowers,  and  by  increased  resistance  to  frost. 

Results  of  the  Use  of  Humogen. 
Experiments  with  bacterized  peat  oarried  on  during  the  past  three  years 
at  Kew  'Grardens  under  the  'direction  of  the  Curator,  and  by  prominent  horticul- 
turists, gardeners  and  others  have  given  some  remarkable  results.  A  summary 
of  the  results  of  many  of  such  practical  tests  appears  in  a  book^  "The  Spirit  of 
the  Soil"  by  Grordon  D.  Knox,  recently  issued  by  Constable  &  Co.,  London,  Eug., 
and  devoted  entirely  to  the  subject  under  consideration.  Following  are  a  few 
excerp'ts  from  the  pulblication  mentioned : — 

APPLES.  Increased  vigour  of  growth  followed  treatment.  The 
wood  was  stronger  and  riper.  The  foliage  was  a  rich  dark  green.  There 
was  an  average  gain  of  li,4  ounces  on  each  fruit,  and  the  fruit  ripened 
ajbout  <a  fortnight  earlier  than  on  untreated  trees.  In  the  second  year 
th^ere  was  no  further  application  of  th'e  treated  peat,  but  the  trees 
S'howed  a  robust  health,  and  were  more  heavily  laden  than  usual  with 
fruit.  The  experiments  were  tried  with  the  Blenheim  Orange  and  Cox's 
Orange  Pippin. 

BtEJETS.  This  root  responds  quite  exceptionally  well  to  humogen 
treatment.  A  g/ain  of  50  per  cent,  over  other  fertilizers  has  been  the  rule 
rather  than  the  exception.  The  quality  of  the  beet  has  been  found  to  be 
greatly  improved.  The  roots,  although  much  larger,  were  excellent  in 
colour  and  flavor,  woolliness  being  conspicuous  by  its  absence. 

OABBAGEiS.  iGrowth  was  earlier  and  sturdier.  The  plants  showed 
a  rich  bluey  green,  denoting  perfect  health.  The  heads  were  larger, 
harder,  and  crisper  than  in  untreated  plants.  They  were  ready  for 
market  earlier. 

CEiLE'RY.  The  sticks  of  treated  celery  were  20  per  cent,  lai-ger 
than  those  untreated,  and  were  hard  and  nutty.  They  were  pulled  three 
weeks  earlier,  and  the  crop  was  altogether  much  heavier.     Owing  to  the 
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increased  vigour  and  hardier  nature  of  the  plants,  they  were  much  less 
affected  than  the  untreated  plants  by  early  frosts. 

CUCUMiBERS.  Twenty  days  after  planting  the  cucumbers  which 
had  heen  peat-treated,  cutting  commenced,  72  cucumbers,  weighing  73  lbs. 
being  cut  from  18  plants  before  tbe  untreated  plants  yielded  a  fruit 
(June  7).  A  fortnight  later  119  cucumbers  weighiag  119  lbs.  had  been 
cut  from  the  treated,  as  against  58  cucumbers  weighing  51  lbs.,  from  an 
equal  number  of  untreated  plants.  The  fruits  were  heavier;  the  foliage 
was  slightly  smaller,  but  of  a  much  deeper  green.  The  root  action  was 
very  vigorous,  top-dressings  being  required  much  more  often  than  for 
the  untreated  plants. 

GJIASS.  On  igolf-greens  and  lawns  humogen  has  been  tried  against 
a  mixture  of  malt  culms,  isoot,  and  ammonium  sulphate,  and  in  every 
way  the  ipeat  has  proved  superior.  The  grass  becomes  a  beautiful  dark 
green,  the  clover  in  it  is  thickened,  and  a  much  better  bottom  is 
developed. 

LETTUC'E.  A  series  of  experiments  carried  out  in  a  dry  spring 
showed  a  superiority  of  the  peat  over  dung  of  123  per  cent.,  and  of  the 
peat  over  artificial  manures  of  176  per  cent. 

MlARROiWS  (Bush).  iWhen  marrows  were  treated  with  artificial 
manures  the  average  weight  of  the  fruits  ohbained  per  plant  was  16  lbs. 
5  oz.  When  treated  with  peat  the  fruits  weighed  37  lbs.  11  oz.  The 
plants  fruited  a  week  earlier,  and  continued  bearing  after  the  others. 

ONIONS.  In  one  experiment  treatment  with  the  peat  was  followed 
by  an  increase  of  41  per  cent.  In  another  experiment,  when  no  manure 
was  used  as  a  control,  the  treated  plants  showed  an  increase  of  110  per 
cent.,  and  where  dung  was  used  as  a  control,  of  46  per  cent.  The  plants 
grown  in  soil  mixed  with  humogen,  as  compared  with  those  that  had 
received  dung,  had  much  smaller  tops,  the  necks  were  thinner,  and  the 
bulbs  hardier  and  bigger,  and  they  proved  better  keepers. 

POTATOiES.  Compared  with  no  manure,  artificial  manures  and 
dung,  peat  has  given  an  increase  over  no  manure  of  123  per  cent.,  over 
artificial  manures  cf  75  per  cent.,  land  over  dung  of  41  per  cent.  Thesie 
results  were  obtained  in  a  light  sandy  loam  in  1913,  the  land  not  having 
been  previously  cultivated  for  nine  years.  In  1914  the  same  ground 
treated  with  peat  gave  an  increase  of  59.5  per  cent,  over  land  not  man- 
ured. A  part  of  each  of  the  plots  manured  in  1913  was  left  unmanured 
in  1914.  The  land  which  had  received  artificial  manures  showed  an  in- 
crease of  27  per  cent,  over  the  unmanured  land,  that  which  had  received 
dung  showed  showed  an  increase  of  37.7  per  cent.,  while  the  peat-treated 
land  showed  an  increase  of  83.3  per  cent.  The  treated  peat  appeared  to 
leave  the  land  as  fertile  the  second  year  as  in  the  season  of  application. 

ROSES.  Excellent  results  have  been  obtained  with  roses.  The 
plants  increased  in  vigour,  and  the  healthiness  of  the  foliage  and  the 
colour  of  the  blooms  were  intensified.  So  well  marked  is  the  latter  qual- 
ity that  two  beds  of  Dean  Hole,  one  of  which  was  treated  with  the  peat 
and  the  other  untreated,  appeared  as  if  stocked  with  two  distinct  varieties 
of  roses.  The  grower  has  secured  five  first  prizes  in  open  competition  this 
year.  In  one  case  the  better  colour  was  the  deciding  factor  between  first 
and  second  prizes. 

SWEET  PEAS.  Marked  effect.  There  is  increase  in  growth,  height, 
and  length  of  flower-stems,  and  intensification  in  the  colour  and  ve'ining 
of  the  hloom.  The  foliage  is  healthier  looking  and  deeper  in  tint.  The 
Bide  Challenge  Cup  was  won  this  year  (1915)  by  an  amateur  at  the 
National  Sweet  Pea  Society  Show  by  hlooms  from  plants  grown  with 
the  aid  of  humogen.  The  second  prize  was  also  won  by  a  grower  who 
had  used  humogen.  The  first  prize  winner  has  won  at  different  shows 
this  year  five  first  prizes  and  one  second  prize,  in  every  case  with  humo- 
gen treated  plants. 
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Since  the  beginning  of  the  war  there  has  been  much  public  interest  in 
Great  Britain  in  Prof.  Bottomley  's  discovery,  and  a  national  committee,  of  which 
the  Royal  Botanic  Society  forms  the  nucleus,  has  been  formed  to  assist  in  mak- 
ing the  benefits  nation-wide.  Prof.  Bottomley,  who  in  1914  refused  German 
agriculturists  information  as  to  his  processes,  has  agreed  to  forego  all  rights  and 
patents  in  Great  Britain  'during  the  period  of  the  war  in  order  that  the  produc- 
tion of  food-stuffs  by  means  of  the  new  fertilizer  may  be  increased  as  rapidly  as 
possible.  An  initial  plant  'was  some  time  ago  turning  ouit  ten  tons  a  week  of  pre- 
pared humogen,  and  there  is  an  active  demand  for  all  that  can  be  produced  at  the 
present  time.  Already  improved  plant  has  been  devised  for  loheapening  the 
preparation,  and  the  probabilities  are  ithat  before  long  bacterized  peat  will  be 
available  in  large  quantities,  when  the  experiments  can  be  extended  to  field 
crops  generally. 

The  good  farming  referred  to  by  Dr-  Robertson  in  the  quotation  heading 
this  article  undoul^tedly  includes  an  injtelligent  use  of  fertilizers.  Canadian 
farmers  will  be  interested  in  a  fertilizer  of  which  the  discoverer  siays  that  ' '  with- 
in a  reasonable  time  the  material  will  double  the  food  supply  of  the  country." 
The  discovery  of  the  valuable  fertilizing  properties  of  bacterized  peat  is  of  special 
interest  to  Canada,  and  particularly  to  the  older  Provinces,  where  extensive  peat 
bogs  occur  in  the  immediate  nei'gihborhood  of  farm  lands  which  have  been  a  long 
time  under  cultivation.  Ten  bogs  already  examined  in  the  Province  of  Ontario 
are  estimajted  to  be  capable  of  producing  nearly  50,000,000  tons  of  peat  fuel.  If 
any  large  quantity  of  this  peat  can  be  converted  instead  into  a  fertilizer  worth 
$30  to  $40  a  ton  the  economic  gain  to  the  country  will  be  highly  important,  in 
addition  to  the  direct  advantages  to  be  derived  by  the  cultivators  of  the  soil. 


THE  VALUE  OF  HUMUS  IN  SOIUS. 
Prop.  H.  C.  Thompson. 

(Journal  of  the  American  Peat  Society.) 

The  crop  producing  power  of  the  soils  of  the  United  'States  has  been  greatly 
reduced  during  recent  years  throug'h  the  exhaustion  of  the  'humus  content  of 
these  soils.  When  our  American  soils  were  first  cultivated  they  contained  large 
quantities  of  organic  matter,  commonly  referred  to  as  humus,  but  the  cropping 
methods  followed  by  the  American  farmer  have  been  veiy  exhaustive  of  this 
soil  property. 

The  members  of  this  Association  have,  during  the  past,  been  in  the  habit 
of  considering  the  vast  beds  of  peat,  or  humus  soils  found  in  the  north  and  north- 
eastern states  and  in  Canada,  from  a  standpoint  of  commercial  and  manufactur- 
ing uses-  It  is  only  within  the  past  few  years  that  those  holding  lan  interest  in 
these  vast  depo'Siits  have  begun  to  realize  their  agricultural  value  and  true  nature. 
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In  order  that  we  may  get  a  little  aiiore  definite  idea  of  their  agricultural  value, 
it  might  'be  well  for  iis  bo  consider  briefly  the  part  played  by  humus  or  organic 
matter  in  farm  lands,  and  some  of  the  methods  by  which  this  organic  matter  m'ay 
be  obtained. 

As  already  suggested,  the  virgin  soils  of  America  were  rich  in  organic  matter. 
The  greaiter  portion  of  the  land  was  covered  iwith  forests.  The  enormous  amount 
of  vegetable  matter,  or  humns,  in  the  soil  furnished  it  with  an  abundant  capa- 
city to  absorb  and  retain  moisture,  thus  ipreventing  the  erosion  of  the  land  and 
the  quick  drainage  of  the  ater.  In  this  way  floods  wore  prevented,  the  springs 
and  streams  had  a  uniform,  steady  flow,  and  the  land  was  free  from  /the.  disasters 
of  flood  that  have  recently  befallen  it.  Even  in  the  swamp  areas,  where  great 
beds  of  peat,  or  humus,  soils  abound,  drainage  has  been  provided,  and  the  water 
now  rans  off  qui'ckly,  adding  to  the  condrtions  that  bring  abouit  floods  along  the 
river  valleys. 

The  problem  that  confronts  the  American  farmer  today  is  how  to  replace 
in  his  soil  the  wasted  organic  nuatter.  In  this  connection  the  igreat  muck  beds 
of  the  north  and  nortlheast  are  wonderful  sources  of  wealtli,  especially  as  re- 
gards the  restoration  of  the  organic  matter  in  the  soils  of  the  neighborhoods 
where  they  exist.  Chemical  analysis  and  crop  tests  have  shown  these  muck  soils 
to  be  extremely  rich  in  nitrogen  for  worn  out  land.  Based  on  commercial  fertil- 
izer values,  many  of  the  peat  deposits  are  worth  in  the  neighborhood  of  $6.00  to 
$8.00  a  ton  for  their  nitro^gen  alone.  About  $100,000,000  are  spent  annually  by 
the  southern  or  cotton  states  for  fertilizers,  the  igreater  portion  of  which  con- 
tain no  larger  peroenitage  of  nitrogen  than  the  best  peat  soils-  This  will  give  some 
idea  of  the  enormous  value  of  peat  or  muck  for  use  on  lands  within  reasonable 
shipping  distance  of  tlie  deposits. 

The  farmer  has  recourse  to  o'tllier  methods  of  restoring  the  organic  matter 
in  his  soil.  First,  by  aneans  of  leguminous  crops,  these,  as  a  rule,  to  be  preceded 
by  applieajtions  of  lime  and  the  proper  bacterial  dnoculation.  Among  the  crops 
most  commonly  used  for  this  purpose  are  red  clover,  white  clover,  Swedish  or 
alsike  clover,  sweet  clover,  or  Melilotus,  alfalfa,  oowpeas,  soy  beans,  and  a  wide 
range  of  this  class  of  plants.  In  'additioai  to  supplying  actual  organic  matter  to 
the  soil,  the  legumes  have  the  power  of  drawing  the  nitrogen  from  the  air  and 
storing  it  in  the  soil,  thus  serving  a  double  purpose.  Both  nitrogen  and  organic 
matter  are,  'however,  abundiantly  present  in  the  muck  or  peat  soils,  and  for  this 
reason  they  are  valuable  as  a  soil  builder.  When  clovers  and  other  legumes  are 
used  for  adding  organic  matter  to  the  land,  this  material  ds  in  tlie  raw  stajte,  and 
must  go  through  a  period  of  decomposition  before  it  ds  available  for  plant  food ; 
wthereas  the  peat  or  muck,  drawn  from  the  beds  and  applied  to  the  land,  is  in 
available  form,  except  in  cases  where  it  is  in  an  acid  condition  for  want  of  expo- 
sure to  tJhe  air  or  the  addition  of  lime. 
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The  addition  of  organic  matter  to  farm  lands  not  only  adds  plant  food  and 
increases  tlieir  crop  producing  power,  'but  also  makes  tlie  land  more  receptive 
and  retentive  of  moisture ;  in  other  words,  a  soil  that  is  lacking  in  humus  dries 
out  quickly,  whereas  the  soil  that  is  filled  with  organic  matter  absorbs  the 
water  as  it  falls,  and  retains  it  for  a  much  longer  period,  in  this  way  keeping  the 
plants  supplied  with  the  necessary  amount  of  moisture. 

Very  few  persons  appreciate  the  value  of  peat  or  muck  for  use  in  preparing 
or  treating  soils  for  special  purposes.  I  refer  especially  to  the  matter  of  green 
house  and  intensive  gardening  soils.  In  1888  the  Ohio  Experiment  Station, 
then  located  at  Columbus,  Ohio,  began  the  use  of  muck  soil  in  their  vegetable 
forcing  houses,  and  it  was  soon  apparent  that  this  soil  was  far  superior  to  the 
ordinary  sod,  loam  and  manure  mixture  ordinarily  used,  although  the  peat  soil 
was  found  to  be  lacking  in  potash  and  pihosphoric  acid.  Since  that  time  the  use 
of  muck  soils  for  green'house  work  has  grown  in  popularity,  and  this  material 
is  now  used  as  a  mixture  with  other  soils  by  a  large  number  of  igardeners.  There 
are  mauy  greenhouse  men,  however,  who  have  not  learned  the  true  value  of 
muck  for  use  in  thedr  igreenhouses,  and  there  is  need  for  a  campaign  of  adver- 
tizing to  promote  the  use  of  this  material  by  greenhouse  men.  The  gardeners 
of  France  and  England  have  built  up  their  soils  by  the  excessive  use  of  de- 
cayed stable  manure,  and  in  so  doing  have  obtained  practioally  the  same  results 
as  we  can  secure  by  the  application  of  peat  or  muck,  especially  where  used  in 
conjunction  with  the  manure-  The  time  is  rapidly  coming  when  every  available 
ton  of  muck  soil  in  this  country  will  be  in  demand  for  soil  building,  for  restoring 
worn  out  soils  of  the  northeastern  states  to  their  original  crop  producing  capa- 
city, and  also  for  supplying  a  suitable  soil  for  use  in  connection  with  the  enorm- 
ous acreage  of  glass  now  being  devoted  to  the  production  of  winter  crops  in  tlie 
north.  The  use  of  this  material  for  fuel  and  manufacturing  purposes  is  an  un- 
questionable waste,  and  shoiild  be  stopped,  and  it  is  within  the  province  of  this 
Association  to  so  mould  public  opinion  and  educate  the  people  to  a  proper  and 
economic  use  of  so  great  a  natural  resource. 

The  value  of  peat  soils  for  the  production  of  celery,  lettuce,  and  similar 
crops,  has  been  underestimated  by  most  people.  That  greater  results  have  not 
been  obtained  has  been  due  to  a  lack  of  understanding  of  the  nature  and  re- 
quirements of  muck  soils.  Owing  to  the  fact  that  these  soils  have  in  many 
instances  been  either  under  water,  or  saturated  for  years,  they  are  deficient 
in  the  bacterial  life  required  to  transform  plant  food  from  the  non-available  to 
the  available  form.  The  application  of  manure  to  peat  soils  greatly  benefits 
them  from  the  standpoint  of  adding  bacterial  life.  These  bacteria  will  not 
thrive  under  conditions  where  the  air  is  excluded  by  the  presence  of  an  excess  of 
water  in  the  soil,  and  drainage  is  just  as  essential  as  fertility.  These  same  con- 
ditions cause  muck  soils  to  contain  an  excess  of  acid,  this  requiring  correction 
both  by  aeration  and  the  application  of  lime. 
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While  raiiek  soils  are,  as  a  rale,  well  supplied  with  nitrogen  they  are  fre- 
quently deficient  in  potash  and  phosphoric  acid,  and  these  must  be  supplied  from 
an  outside  source.  Many  gardeners  have  an  idea  that  because  the  muck  soils 
are  black  they  are  necessarily  rich,  and  'do  not  need  the  laipplicatioii  of  mamire 
and  mineral  f eirtilizers.  The  writer  ihas  thus  far  failed  to  observe  a  muck  soil  that 
has  not  been  benefited  by  the  application  of  liberal  quantities  of  both  organic 
and  mineral  manures.  There  are  indeed  great  possibilities  for  crop  production 
on  the  muck  soils  of  America,  and  a  duty  devolves  upon  us  to  promote  the  con- 
servation of  every  acre  of  these  soils. 


THE  CARE  AND  CULTIVATION  OF  MUCK  FARMS 

By  Paul  II.  Todd,  Kalamazoo,  Mien. 

(Reprinted  from  the  Journal  of  the  American  Peat  Society.) 

Peat  lands,  which,  till  within  a  few  years,  have  been  chiefly  ignored  for 
farming  purposes,  are  now  known  to  be  the  most  profltable  agricultural  lands 
that  we  have.  They  are  the  richest,  the  easiest  to  cultivate,  and  the  best  supplied 
with  water,  an  abundance  of  water  having  been  necessary  for  their  formation. 

A  discussion  of  the  best  methods  for  operatirug  a  muck  farm  should  probably 
begin  with  the  clearing  and  drainage  of  the  land.  Of  these  two  preliminary 
operations,  the  digging  of  ithe  main  drainage  canal  is  first  in  importarLce,  as  it 
facilitates  the  elearing.  This  canal  should  be  capable  of  carrying  away  all  the 
excess  water  as  fast  as  it  accumulates  over  the  farm  and  is  Cionveyed  to  the  canal 
by  the  small  ditches.  Otherwise  the  water  will  stand  on  the  growing  crops  in 
unusually  wet  seasons,  and  quickly  destroy  them. 

The  elearing  away  of  the  timber  and  undergroiwth,  if  it  is  strongly  rooted, 
is  by  far  the  most  expensive  item  in  opening  up  a  tract  of  muck,  but  as  it  has  to 
be  done  only  once,  it  should  be  done  with  an  eye  to  the  fuiture,  and  the  use  of 
exceedingly  destructive  clearing  fires  should  be  avoided  as  much  as  possible,  as 
they  are  liable  to  get  beyond  control  and  burn  off  1  to  3  feet  of  the  soil.  The  use 
of  dynamite  under  stumps,  and  teams  and  engines  for  pulling  them  out,  will  b'e  a 
giood  investment  in  the  long  run,  for  though  the  burning  method  is  cheaper  and 
quicker  at  tlie  time,  the  loss  of  the  top  layers  of  muck  is  of  much  more  conse- 
quence than  the  increase  in  expense  wihen  clearing  without  fires  that  burn  the 
ground.  The  brush  should  be  cut  and  piled,  and  the  stumps  and  loigs  also  piled, 
and  burned  when  the  ground  is  sufficien'tly  'wet  so  that  the  fires  will  not  work 
down  into  it.  Because  of  the  lightness  in  weig'ht  of  the  nuick  soils,  causing  a 
certain  quantity  to  blow  away  every  spring  before  the  vegetation  is  high  enough 
to  hold  them  during  the  high  winds,  and  also  because  of  the  apparent  oxidation 
of  certain  constituents  of  the  soil  during  each  year's  cultivation,  by  the  com- 
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billed  action  of  the  sun  and  mr,  the  ithickness  of  a  layer  of  muck  under  cultiva- 
tion seems  to  steadily  decrease,  frequently  at  the  rate  of  an  inch  or  two  per 
year.  This  beiiijg  the  ease,  the  loss  from  bad  tires  would  be  very  serious,  where 
t'lie  muck  layer  is  only  a  few  feet  in  thickness. 

After  providing  the  main  canal,  the  purpose  of  W'bich  is  to  carry  the  surplus 
water  off  the  farm,  smaller  drains  should  be  dug  parallel  to  tlie  main  canal  and 
emptying  into  a  single  lateral  at  the  lower  end  of  the  farm-  This  arrangement 
will  permit  tlie  working  of  the  farm  in  long  fields,  doing  away  with,  much  of  the 
turning  necessary  where  the  farm  is  cut  up  by  many  ditches  running  at  right 
angles.  Also,  if  the  buildings  are  near  the  .center  of  the  farm,  as  they  should  be 
for  the  greatest  saving  in  time  in  reaching  the  different  fields,  any  one  of  the 
long  fields  may  be  reached  in  the  minimum  time  from  the  buildings,  and  the 
team  or  machine  started  to  work  from  the  main  road,  with  the  least  loss  of  time. 
This  arrangement  also  makes  it  possible  to  dyke  the  main  canal  dn  through  the 
entire  length  of  the  farm  and  in  some  cases  thus  avoid  disastrous  flooding. 
Where  the  land  is  not  tile  drained,  it  is  well  to  have  the  small  drains  an  eighth 
of  a  mile  apart,  tile  or  small  culveT'ts  (■being  placed  in  them  at  intervals  of  a  half 
a  mile  to  make  crossings  for  teams.  The  small  drains  should  be  about  3  feet 
deep,  and  just  wide  enough  so  that  they  can  be  kept  clear  of  obstructions  and 
clean. 

Tile  draining  in  muck  land  appears  to  be  very  beneficial,  but  as  the  expense 
is  considerable  it  is  usually  placed  at  first  only  in  the  ground  that  is  especially 
cold  and  wet.  The  usual  method  is  to  lay  4-iiich  common  drain  tile  in  parallel 
lines  about  5  or  6  rods  apart,  at  a  depth  of  3  or  4  feet  below  the  surface.  Such 
tile  cost  about  $18  per  1,000  linear  feet,  freight  paid,  in  Michigan.  About  four 
hundred  and  fifty  linear  feet  of  tile  per  acre  drained  will  be  required,  so  that 
the  cost  is  about  $8  per  acre  for  the  tile.  The  trench  for  the  tile  must  be  dug  to 
grade  and  have  an  outlet  lower  than  the  grade.  The  digging  usually  costs  15 
to  25  cents  per  rod,  or  $4  to  $7  per  acre.  The  outlet  is  usually  an  open  drain, 
which  should  be  cleaned  once  a  year,  the  ends  of  the  tile  drains  being  cleaned  out 
at  the  same  time.  If  a  machine  is  used  for  digging  the  trench  it  should  have  a 
sighting  and  depth-regulating  equipment,  making  digging  to  grade  an  easy  meat- 
ier. If  the  work  is  done  by  hand,  however  it  will  be  necessary  to  hack  the  water 
up  to  the  level  of  the  tile  and  obtain  the  grade  from  the  level  of  the  w^ater,  or  else 
to  use  a  surveyor's  level- 
Last  in  importance  in  fitting  out  a  muck  farm  are  the  buildings,  as  tem- 
porar}^,  rough  shelters  will  do  at  the  beginning.  Buildings  should  be  as  near  the 
center  of  the  farm  as  possible,  and  thougli  they  should  be  built  as  cheaply  and 
economically  as  possible  for  fulfiLling  their  special  requirements,  they  should  pro- 
vide warm  and  dry  shelter  for  the  horses  and  other  stock,  protection  for  the 
tools  and  machines  from  snow,  rain  and  sun,  and  comfortable  and  decent  shelter 
for  the  employees.    The  first  two  are  indispensahle  for  the  economical  operation 
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and  maintenanee  of  the  fa-rm,  and  tiie  oomfiortable  and  neat-appearing  houses 
will  prove  a  good  investment  in  insuring  an  easier  labor  supply  and  bringing 
a  better  class  of  help  to  the  farm. 

As  early  as  possdble  in  the  development  of  a  muck  farm,  it  is  highly  advis- 
able to  lay  out  a  series  of  windbrakes  at  intervals  0(f  a  quarter  of  ja.  mile,  parallel 
to  the  ditohes,  'and  far  enoujgli  away  fTom  ditches  so  that  they  will  not  interfere 
with  keeping  the  ditches  clean  and  so  that  the  dirt  thrown  up  will  not  be  piled 
against  the  trees.  There  should  also  ibe  windbreaks  set  out  at  right  angles  to 
these  at  the  upper  and  lower  end  of  the  farm,  and  along  the  main  road.  These 
windbreaks  may  be  made  with  a  single  row  of  trees  planted  ahopt  6  feet  apart  in 
the  row.  They  sihould  be  evergreen  trees  sio  that  they  will  have  their  foliage  in 
the  spring  when  it  is  needed  most.  The  white  cedar  or  arbor  vitae  seems  to  be 
tlie  most  suitable  evergreen,  and  the  elm  the  most  suitable  deciduous  tree.  In  the 
'Course  of  years  these  will  be  become  very  valuable  for  preventing  the  blowing  of 
the  soil  and  ithe  flattening  of  crops  under  heavy  winds. 

Though  the  pTiofits  from  the  different  crops  vary  greatly,  depending  on  the 
gross  returns  and  toital  labor  expense,  and  cost  of  materials,  as  fertilizer,  seed, 
etc.,  there  are  a  few  chief  operations  that  lare  comm'on  to  all  crops.  In  general 
the  iground  is  plowetl  once  every  time  it  is  planted.  This  should  be  the  rule, 
though  slack  fairmers  sometimes  plant  withouit  plowing-  Marcus  Cato,  the 
famous  Roman,  wrote  a  classical  treatise  on  farming  and  said  that  the  most 
important  ithing  after  plowing  was  to  plow  again,  and  he  was  much  nearer  right 
than  the  farmers  that  slight  their  plowing.  It  is  very  desirable  that  the  plow- 
ing be  done  in  the  fall  rather  than  in  the  spring,  as  the  spring-plowed  muck  soil 
has  a  tendency  to  bake,  on  account  of  the  numerous  fibers  it  contains,  held  to- 
gether by  the  gluey  humus.  "When  plowed  in  the  fall,  however,  the  winter  frosts 
thoroughly  disintegrate  this  fibrous  mass  and  pulverize  it.  The  exposure  during 
the  winter  and  spring  also  aerates  and  ventilates  it,  overcoming  a  sourness  and 
rawness  which  is  liable  ito  be  prevalent  in  the  spring-plowed  ground. 

The  plowing  should  be  8  or  10  inches  deep  for  truck  crops  or  most  other 
crops,  as  the  plowing  depth  determines  the  depth  to  which  the  soil  will  be 
capable  of  feeding  the  roots.  After  the  plowing  and  before  the  spring  planting, 
the  soil  should  always  be  thoroughly  worked  up  with  disking  harrows  or  toothed 
harrows,  in  order  to  give  it  additional  ventilation  and  'to  check  any  weed  growth 
that  may  be  starting.  The  chief  importance  of  this  harrowing  and  of  su))sequent 
cultivation  is  due  tio  the  necessity  that  the  plant  roots  ibe  al)le  to  breathe  pure 
adr,  which  has  to  he  worked  into  the  soil  in  this  manne/r.  During  the  course  of  the 
harrowing,  ]>e)tween  the  plowing  amd  the  planting,  is  usually  ithe  time  fo'r  the  first 
application  of  fertilizer,  which  may  be  followed  later  with  one  or  more  further 
applications.  Chemical  fertilizers  are  usually  so'wn  broadcast  with  special  drills, 
of  which  there  are  a  number  of  different  makes  on  the  market,  some  much  better 
than  others. 
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or  all  the  important  priiicij)le6  of  modern  agrienlture,  fe'rfcilizimg  seems  to 
be  one  of  the  least  appreciated  by  American  fairmers  in  general.  It  is  largely 
because  of  their  mere  extensive  use  of  chemical  tfertilizers  that  European  farm- 
ers get  so  much  larger  yields  than  we  do.  To  a  certain  extent  the  continxial  dis- 
solution of  the  rock  particles  in  the  soil  replenishes  the  chemical  fertility  of  some 
soils,  as  the  fertility  is  reduced  by  the  crops  tliat  are  removed  and  sold.  This 
is  not  true  of  muck  soils,  however,  as  they  are  all  organic  matter  and  there  is  no 
rock  going  into  solution  in  them.  Therefore  tbe  best  system  for  the  fertilization 
of  muck  soil  is  to  each  yeair  put  back  into  the  ground  the  same  quantities  of  the 
essential  elements  of  plant  food  that  are  removed-  In  this  way  you  will  retain 
the  original  fertility  in  your  soil,  which  is  well  wo'rth  the  cost.  The  thouglit 
may  come  to  some  thadt,  though  such  a  method  might  do  now,  while  the  world  ds 
well  stocked  with  mineral  fertilizers,  nitrate  beds  in  Chili,  and  potash  mines  in 
Eiirope,  and  an  -abundance  of  phosphate  rock  all  over  the  world,  the  problem  of 
maintainimg  soil  feTtdlity  will  become  difficult  after  these  mines  have  been 
exlrausited. 

As  a  matter  of  fact,  however,  all  dajige^r  of  a  nitrate  famine  is  being  re- 
moved by  the  exceedingly  rapid  development  and  extension  of  the  electrochemic- 
al process  of  nitrate  manufacture,  in  whicih  cheap  and  abundant  electric-power 
supplies,  such  as  exist  in  Scandinavia  and  many  other  parts  of  the  world,  are 
used  to  burn  nit'ro-gen  in  air  under  the  heat  of  the  electric  arc,  nitrate  being  the 
final  product,  the  cost  of  manufacture  being  well  below  the  market  price  of  Chili 
nitrate.  As  to  potash,  there  have  been  new  depositis  of  seemingly  exhausitless 
extent  discovered  in  Alsace-Dorraane,  but  even  assumdug  that  all  the  potash 
mines  in  the  world  will  one  day  be  exhausted,  we  have  in  this  country,  or  raither 
along  the  Pacific  Coast,  a  source  of  potash  sufficient  to  afford  us  a  continual 
supply  at  a  cost  below  the  price  prevailing  before  the  war,  the  present  market 
price  being  prolidbdtive  for  agiricultural  use.  This  great  and  important  source 
is  in  the  great  kelp  beds.  Kelp  is  a  seaweed  which  secures  itself  to  rocks  or  shore 
and  grows  in  dense  masses  several  feet  dn  depth  and  sometimes  several  miles  in 
width,  extending  up  and  dovwi  the  coast  in  various  places. 

Though  the  utilization  of  it  for  potash  is  scarcely  more  than  experimental  as  yet, 
as  the  pota:sh  famine  in  this  country  is  only  about  a  year  old,  the  method  of  util- 
izing it  is  as  follows :  A  large  floating  m:o\ving  machine  cutting  a  horizont'ai  sitrip 
about  10  or  12  feet  wide,  about  3  feet  under  the  W:aiter,  and  ^^^ith  vertical  knives 
on  each  side,  the  horizorubal  cutters  being  power  driven,  is  hauled  along  by  a 
tug  equipped  with  knife-edged  propellers,  which  do  not  tangle  in  the  sieaweed. 
In  the  body  of  the  cutting  machine  is  an  endless  .belt  Avhich  carries  the  cut  kelp 
to  a  barge  dn  the  rear,  capable  of  holding  30  to  50  toms  of  the  wet  kelp.  The  load 
is  then  towed  to  the  manufacturing  plant,  where  the  kelp  is  first  put  through 
a  press  to  squeeze  out  the  excess  waiter;  then  cut  into  pieces  and  run  through  a 

39 


cylindri'cal  drier,  from  whioh  it  issu'es  ftihorouigihly  dried.  It  is  then  put  into 
large  retoirts  and  cbairred  at  a  certain  d'efinite  temperature,  creasote  'being  a 
iby-prOiduct  -of  this  istage.  Tbe  cbarred  kelp  is  tbeii  leacbed  and  tbe  re'suitaiit 
solution  concientrated  by  evaporatiou  and  crystallized,  the  potasii  obtained 
amounting  to  about  25  per  cent,  of  the  weight  O'f  the  charred  kelp.  Iodine  is  a 
by-product  of  the  process,  its  separaition  .costing  16  cents  per  pound,  the  market 
price  being  about  $5  per  p-ound.  When  cut  off  in  this  way,  the  kelp  renews 
itself  completely  in  three  montlhs,  sio  that  it  affords  a  continual  means  of  supply- 
ing our  entire  requirements  in  potas'h  from  ithat  inexhaustible  and  everlasting 
source,  the  sea- 
Books  on  agriculituiral  .chemisitry  and  bulletins  of  the  United  States  Depart- 
ment of  Agriculture  and  of  the  agriculturail  college  experiment  stajtions,  as  well 
as  printed  matter  iissued  by  fertilizer  manufacturers  and  jobbers,  state  the 
amount  oif  the  essential  plant  food  that  is  removed  by  the  different  crops.  Sugar 
beets,  for  instance,  at  a  yield  of  15  to  20  tons  per  acre,  remove  as  much  potas- 
sium from  an  acre  of  ground  as  ds  contained  in  225  to  300  poiuids  of  muriate  of 
poitash,  worth  'from  $1.50  to  $6  .at  prices  curreiijt  before  the  'war  started.  A  ton 
of  sugar  beets  in  Michigan  is  wo'rth  $6,  so  <that  a  farmer  raising  20  tons  per  acre 
should  figure  to  put  one  ton  per  acre  back  into  the  soil  in  the  form  of  muriate  or 
sulphate  of  potash.  It  is  better  to  put  back  a  'little  more  than  the  theoreticial 
amount,  in  order  to  make  up  for  the  losses  from  the  leaching  of  *he  soil. 

The  three  most  eisisential  elem'ents  of  plant  food  are  nitrogen,  potash,  and 
phosphoric  acid.  The  first  is  obtained  chiefly  in  the  form  of  Chili  saltpetre,  but 
is  comparatively  abundant  in  muck  land,  having  been  depoisited  in  the  soil  througQi 
many  centuries  by  many  different  kinds  oif  leguminous  plants  growing  in  it  and 
eventually  becoming  a  part  of  it.  This  usually  costs  between  $50  and  $60  per 
ton.  In  muck  farming  it  is  used  chiefly  for  producing  rapid  growth  and  forcing 
growth  through  bad  periods,  as  taible  vegetables  generally  have  to  grow  continu- 
ously in  order  to  have  a  mild  flavor.  As  nitrate  of  soda  is  immediately  absorbed 
by  the  plant,  it  is  often  sprayed  onto  the  soil  at  intervals  of  two  weeks  or  a 
month. 

PliOisphoric  acid  is  supplied  oommercially  from  rock  phosphate  and  from 
dissolved  bone.  The  latter  contia)ins  miore  phosphoriie  acid  in  available  form, 
but  the  rock  lasts  tihrough  a  greater  period  of  years,  as  the  soil  acids  continuaLly 
dissolve  it  and  so  render  it  available.  In  buying  a  phosphate  f eirtilizer  you  should 
be  sure  that  thcTe  is  aJs  large  a  percentage  of  available  phosphoric  acid  in  it  as 
you  are  paying  for.  The  form  of  piotasih  chiefly  used  is  the  muriate,  but  the 
sulphate,  which  costs  a;bout  the  same,  improves  the  flavor  of  some  crops,  and  is 
preferred  for  sugar  beets  on  account  of  the  chemical  effeats  of  the  chlorine  of 
the  muriate  during  the  process  of  sugar  manufacture-  The  soil  should  also  be 
kept  well  supplied  with  lime  in  the  form  of  ground  limestone  or  marl,  as  a  cer- 

40 


tain  amount  of  tliis  is  necessary  to  correct  acidity.  Where  marl  beds  uiKlerlie 
the  muck,  liming  may  not  be  necessary,  but  the  best  methoil  of  determining 
wheibher  at  is  needed  is  to  sow  from  one-balf  ton  to  a  ton  per  acre  over  a  few 
acres  and  compare  tfee  results  witli  tbose  wliere  lime  is  not  'applied.  limestone 
or  marl  can  usually  be  purchase'd  at  50  eents  to  $1.50  per  ton  at  tihe  deposits  or 
grinding  mills,  and  is  generally  applied  liberally,  when  used,  so  that  the  applica- 
tion will  lasit  (tihro'Uig'h  tliree  or  four  years. 

After  the  completion  of  tbe  fertilizing  and  isubsequenit  harrowing,  t'he  ground 
is  ready  for  planting,  l^eing  well  drained,  and  yet  well  stocked  with  moisture, 
well  fertilized,  well  pulverized  so  tbat  the  rootlets  can  easily  make  their  way 
througih  it,  and  well  aired  and  ventilated  so  that  the  rootlets  can  breathe  plenty 
of  pure  air  in  the  course  of  their  development. 

Relative  to  tiie  cboice  of  crops  for  any  particular  piece  of  ground,  there  is 
one  very  important  consideration  that  cannot  be  overlooked  wit'hiout  expensive 
loss  of  time,  labor,  and  material.  This  is,  that  the  same  land  must  not  be  in  the 
same  crop  all  the  time,  but  that  the  farm  must  be  operated  under  a  definite 
system  of  crop  rotation,  flexible,  perhaps,  but  systematic.  Wbether  onions,  or 
celery,  or  sngar  beets,  or  cabbage,  or  all,  or  none  be  the  specialty,  there  must  be 
a  certain  fraction  of  the  farm  in  ortlher  crops  'than  any  single  specialty,  eacih  year, 
so  that  \^^thin  a  certain  period  of  years,  say  three  to  five  years,  according  to  the 
special  circumstances,  every  portion  of  the  farm  will  have  spent  one  or  two  years 
in  oitlier  crops  than  the  specialty.  Wihere  this  principle  is  neglected  for  any  long 
period  of  years,  the  inferiority  of  the  product  in  spite  of  lavish  fertilizing  and 
cultivation,  and  ithe  prevalence  of  soil  diseases  and  pests,  will  clearly  prove  its 
importance.  In  order  to  oondaict  this  rotation  in  as  systematic  a  manner  as 
possible,  it  is  a  very  good  plan  to  make  a  rougli  sketch  map  of  the  farm,  making 
severafl  carbon  impressions,  and  using  one  map  for  each  year  for  several  years  in 
advance,  make  a  general  scheme  for  the  rotation  of  the  crops,  'Siubject  each  year 
of  course,  to  ohoice  among  a  few  crops  for  any  particular  piece  of  ground,  but  so 
planned  that  two  crops  subject  to^  the  same  diseases,  and  breeding  the  same  pests, 
will  not  he  planted  on  the  same  aground  more  than  two  years  in  succession.  Rela- 
tive to  the  choice  of  truck  crops  for  any  particular  yeiar,  it  has  seemed  to  be  the 
rule  that  the  most  profitable  year  for  a  crop  that  is  subject  to  large  market 
fluctuations  and  is  easy  to  go  into  and  to  disooaitinue,  as  onions  or  potatoes,  is 
the  year  following  a  season  of  discouragingly  low  price.  There  is  an  old  rule 
among  farmers  that  the  best  year  to  plant  potatoes  is  the  year  when  the  seed 
potatoes  are  given  away.  After  such  a  year  growers  seem  to  be  generally  dis- 
couraged and  plant  lightly.  Whereas,  after  a  year  oif  goo'd  price,  the  temptation 
to  plant  heavily  is  too  great  t)0  be  resisted  by  la  large  majority  of  growers ;  hence 
the  resulting  crop  is  exeessslively  large,  and  the  profits  are  corresponilingly  small. 

Relative  to  the  particular  mefchods  for  raising  the  various  impiontant  muck 
crops,  the  firsi  of  the  crops  to  be  planted  in  the  spring  is  the  onioai-    This  should 
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be  iplaii'ted  las  early  as  the  iground  can  be  fit'ted.  The  ground  should  be  plowed 
deep  the  i:)reeeding  fall,  lamd  disked  and  harrowed  as  soon  as  the  froist  is  out  in 
the  spring,  being  fertiildzed  at  the  same  time.  After  the  coarse  harrowing  it  is 
harrowed  with  a  fine-toothed,  oomb-like  harrow,  which  picks  up  all  the  bru'Sili  and 
sticks  that  if  left,  would  interfere  with  the  planting  and  cultivation.  It  is  then 
floated  with  a  light  wooden  float,  the  horses  wearing  broad  wooden  shoes  cialled 
muck  sihoes,  clamped  on  over  the  lliioofs  so  tliat  they  will  not  punch  holes  in  the 
ground,  into  which  the  pla.n!ting  drill  might  drop,  causing  irregularity  in  the 
planting.  The  seed  is  'tlien  sown  with  a  hanid  'drill  at  the  rate  of  3%  to  5  pounds 
per  lacre,  in  'rows  12  to  14  inches  apart.  If  a  fairly  large  acreage  is  to  be  planteil, 
needing  severai  planters,  they  usually  work  across  the  field  in  .a  diiagonal  line. 
Oni'On  seetl  costs  usually  about  $1.25  to  $1.50  per  pound,  and  it  is  very  import- 
ant to  know  that  it  has  been  properly  grown  from  select  bulbs,  as  inferior  onion 
seed  is  liable  to  produce  a  large  proportion  of  thick  necked  and  bad  shaped 
onions.  The  thick  necked  onions  are  called  scullions  and  do  not  keep  'well.  As 
soon  as  the  crop  is  started  it  should  be  cultivated  with  .a  hand  cultivator,  and 
weeded  by  hand,  and  thereafter  euiltivated  at  least  once  a  week  and  weeded  as 
often  as  the  weeds  become  numerous,  which  wiill  depend  on  the  thoroughness  of 
the  previouis  eradication  of  weeds  on  the  land.  In  the  early  fall  when  the  tops 
have  died  down,  the  onions  are  pulled  and  laid  in  rows  on  the  top  of  the  ground, 
and  after  being  left  exposed  for  a  day  or  two,  the  dried  tops  are  sheared  off  a 
half  inch  above  the  bulb  :and  the  onions  are  put  in  crates  and  the  crates  piled 
up  in  the  field,  the  lower  ones  standing  on  some  rough  boards,  to  give  verutila- 
tion,  or  put  under  cover.  If  left  outdoors  they  should  be  covered  with  canvas 
during  rain.  Just  before  being  put  into  crates  the  onions  are  generally  sorted 
by  being  worked  over  on  a  screening  table  having  bars  at  a  distance  apart  cor- 
respondimg  to  the  diameter  of  the  smallest  normal  onion-  This  removes  the 
most  of  the  smaler  onions  as  well  as  the  dirt  and  litter.  Before  the  freezing 
weather  comes  on,  the  onions  muist  be  either  sold  or  placed  in  covered  storage. 

T'he  'Cultivation  of  celery  on  a  larige  scale  is  carried  on  chiefly  for  the  pix)- 
duction  oif  late  celery,  as  early  'Celery  must  be  moved  quickly  and  its  handling 
involves  a  great  amount  of  detail.  For  late  celery  the  seed  is  sown  early  in  the 
spring  in  open  beds  by  sca'ttering  it  over  tihe  surface  and  (lightly  raking  it  in. 
One  ounce  'of  seed  will  make  a  narrow  bed  about  200  feet  long,  or  enough  plants 
for  1/4  to  %  acre.  As  soon  as  the  plants  are  big  enough,  usually  beginning  about 
the  middle  of  June,  they  are  set  out  in  rows  4^/2  to  5  feet  apart,  and  about  6  inch- 
es apart  in  itihe  row.  Frequent  cultivation  isfhould  be  given  tliroughout  the  grow- 
ing season.  As  soon  as  the  ground  is  tho'roughly  co'olc'd  in  the  fall,  which  is 
usually  in  the  latter  p-art  of  September,  tttie  dirt  between  the  rows  is  banked  up 
against  the  stalks  with  a  horse-idrawn  impllememt  called  a  banker.  The  celery  is 
hanked  three  times  at  intervals  'of  about  10  days  'or  two  weeks,  'the  heigh't  of  tlie 
banks  being  increased  lea'Ch  time,  until  at  the  end  of  the  last  l)anking  it  is  up  to 
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the  lower  part  of  the  foliage.  Within  about  three  weeks  of  the  last  banking  the 
edeny  will  be  bleached  ready  for  shipment.  The  statemeait  made  above  abouit 
the  dmportanee  of  steady  growth  is  p.artieiilarly  true  oif  celery,  and  if  t)he  season 
is  cold  and  backward,  the  ground  shoaild  be  sprayed  with  nitrate  to  force  the 
growth,  so  that  it  will  be  miild  and  tender.  Celery  is  usually  shipped  in  the 
rough,  without  washing,  as  it  keeps  better  tliat  way,  the  dead  or  unbleached 
stalks  on  the  outside  being  off  in  the  field  as  it  is  harvested.  It  is  usually 
shippeid  in  crates  aibout  22  inches  square,  of  a  height  correspondiiug  to  the  height 
of  the  sta'lks,  usually  18  or  20  inches.  When  made  22  inches  square  they  may  be 
set  four  wide  in  an  ordinary  refrigerator  car-  The  crates  are  made  from  cheap 
lumber,  three  slatis  on  a  side  and  three  on  the  bottom.  The  two  upper  slats  on  one 
side  are  left  loose  ait  one  end  anil  >not  nailed  until  the  celery  has  been  put  in.  The 
crates  are  placed  upright  in  the  refrigerator  car  in  tiers,  ventilating  space  being 
left  around  tlie  sides  of  the  car.  If  the  celeTy  cannot  all  l)e  shipped  when  ripe 
it  is  placed  upright  in  trenches  about  a  yard  wiide,  high  enough  so  that  it  will 
he  well  drained,  and  the  earth  banked  up  around  the  sides  of  the  trench,  level 
with  the  tops.    In  this  shape  it  will  endure  a  considerable  amount  of  cold  weather. 

Cabbage  is  also  a  transplanted  crop,  the  seeds  being  sown  ahout  the  first 
of  June,  with  a  hand  drill,  in  rows  about  10  inches  apart,  the  drill  being  so 
regulated  as  to  space  the  seeds  about  an  inch  apailt  in  the  row.  It  will  take 
about  2  ounces  of  seed  to  supply  enough  plants  for  one  acre  of  cabbage.  When 
the  seedlings  are  three  or  four  weeks  old,  or  three  or  four  inches  in  height, 
they  are  transplant ed  in  mws  three  feet  apart,  and  placed  18  inches  to  2  feet 
apart  in  the  row.  There  are  two  varieties  in  extensive  cultivation,  the  Danish 
Ball  Head,  preferred  for  winter  storage,  and  the  Domesitic,  preferred  for  the 
manufaetuTe  of  sauerkraut,  which  toas  been  made  quite  an  indugtry  in  cabbage 
growing  districts.  Muck  ground  is  excellent  for  cabbage,  and  as  a  rotation 
crop  cabbage  is  excellent  for  muck  ground. 

The  various  mints  are  grown  almost  exclusively  on  muck  land.  Though 
this  crop  is  confined  to  a  few  disltracts  for  its  main  proiluction,  it  is  nevertheless 
important  as  a  muck  crop.  The  mint  plants  are  propagated  entirely  from  run- 
ners being  laid  in  a  continuous  string  in  trenches  3  feet  apart.  This  is  done 
as  early  as  possible  in  the  spring,  and  the  usual  weeding  and  cultivation  given 
later-  The  plants  are  cut  when  in  blossom  and  the  oil  distilled  off,  the  straw 
being  dried  for  cattle  feed,  ^or  composted  and  puit  back  onto  the  soil. 

Sugar  beets  grow  very  heavily  on  muck  land,  though  with  a  smaller  per- 
centage of  sugar  than  on  high  land.  They  are  a  profitable  crop,  however,  for 
localities  near  the  factories,  or  with  good  shipping  facilities,  and  are  good  for 
the  land,  :as  they  send  tap  roots  deep  into  the  ground,  which  leave  channels 
when  they  decay,  allowin»g  the  water  to  drain  away  more  readily  in  wet  weather 
and  drawing  it  up  in  dry  weatlier.    They  should  be  planted  about  the  5th  to  the 

43 


15ith  of  May  m  distrietis  where  corn  is  piliaruted  about  tilie  15t'h,  or,  in  general, 
about  ten  days  betfore  eorn-plantiiig  ti'nie.  Twenty-four  inches  is  a  good  distance 
apart  for  the  rows.  Sugar  beets  are  not  transplanted,  like  celery  and  cabbage, 
but  are  sown  thick  in  the  permanent  rows  and  thimied  OTiit  to  abont  8  inches 
apart  when  the  sec^ond  pair  of  leaves  'appears,  or  as  soon  after  that  as  possible. 
About  15  pounds  of  iseed  per  acre  is  necessary  for  a  goo^d  stand.  It  is  well 
to  let  out  on  contract  all  the  hand  labor,  the  usual  rate  being  abont  $18  per  acre. 

Of  intensive  farming  in  general,  it  may  be  said  that  there  is  probably  no 
business  which  requires  more  thoroughness  in  preparation  and  providing  ways 
and  means  in  advance,  as  the  seasons  are  uncertain  ia;t  best  and  with  no  man's 
convenience.  It  is  well  to  not  only  have  a  definite  scheme  for  the  planting  be- 
fore the  year's  work  opens  up,  but  to  see  that  seed,  fertilizer,  hand  tools,  horse 
implements,  etc.,  are  as  far  as  possible  all  provided  for  in  advance.  This 
method  requires  a  lot  of  foresight  until  a  farm  is  well  established  and  under 
way,  but  it  is  the  only  method  that  makes  for  efficdiency  in  farming  and  the 
obtaining  of  sati'sfactory  results. 

*Read  at  the  Detroit  meeting,  Seipt ember,  1915. 


THE  USE  OF  PEAT  IN  COMMERCIAL  FERTILIZERS- 

H.    E.   WlEDMANN. 

(Journal  of  the  American  Peat  Society.) 

Many  users  of  fertilizer  material  and  a  large  part  of  the  general  public 
think  that  all  commercial  fertilizers  contain  a  large  percentage  of  material 
which  has  no  planet  food  value  and  which  has  been  added  solely  to  make  weight 
and  bulk.  They  think  that  everything  in  a  bag  of  fertilizer  which  is  neither 
nitrogen,  phosphoric  acid,  nor  potash,  consists  of  this  inert  material  commonly 
called  "filler,"  and  that  the  consumer  must  therefore  pay  for  a  lot  of  worthless 
material  to  get  a  few  pounds  of  food  for  his  crops. 

As  a  matter  of  fact  this  so-called  filler  is  present  because  it  was  put  there 
by  nature,  and  is  a  necessarj^  part  of  tlie  chemical  compounds  which  contain  the 
essential  plant-food  elements. 

Should  we  want  to  apply  100  lbs.  of  nitrogen  to  a  certain  amount  of  land 
we  cannot  supply  pure  nitrogen  for  it  is  a  gas,  and  can  neither  be  supplied  to 
the  soil  or  used  as  a  food  by  the  plants. 

To  overcome  this,  nature  (and  now  man)  combines  this  gaseous  nitrogen 
with  various  other  elements,  and  gives  us  chemical  campounds  in  a  solid  form 
which  iwe  can  use,  and  which  the  plants  can  assimilate. 

If  we  consider  Chili  Saltpetre,  or  sodium  nitrate,  we  find  only  a  little  over 
16  per  cent,  is  nitrogen,  and  that  in  order  to  get  the  100  lbs.  we  want  to  apply 
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to  the  soil  it  will  be  necessary  to  use  somewliat  more  than  607  lbs.  of  the  solid 
sodium  nitriate-  Would  it  be  correct  to  call  the  507  lbs.  of  inert  matter  a  "make 
weig>ht"  filler? 

Plhospilioric  acid  would  absolutely  destroy  plant  life  if  applied  to  tihe  soil 
undiluted,  and  we  use  it  as  prepared  by  nature  in  combination  with  other  ele- 
ments, in  the  form  of  bone  or  'rock  phosphate. 

Potassium  is  a  metal  which  will  float  on  water,  and  which  when  brought 
into  contact  with  water  bursts  into  flame  with  a  violent  explosion.  Surely  we 
cannot  use  this  to  feed  plants !  Nature  has  again  provided  us  with  compounds 
containing  this  valuable  element  in  an  easily  manipulated  form,  such  as  potas- 
sium chloride  and  sulphate,  which  contain  inert  substances  together  with  the 
potassium. 

In  a  ton  of  3-9-3  fertilizer  there  are  300  lbs.  of  plant  -food,  yet  the  1700  lbs. 
of  salts,  organic  onatter,  etc.  which  are  present  are  needed  to  contain  these  300 
lbs.  of  necessary  material.  And  unless  this  so-called  inert  material  were  present, 
the  concentration  of  the  essential  elements  would  destroy  all  forms  of  plant 
life.  While  the  presence  of  this  material  is  necessary  no  manufacturer  is  going 
to  use  too  much  of  it,  and  therefore  not  give  the  consumer  the  value  of  his  pur- 
chase price,  for  all  sales,  as  you  know,  are  based  on  the  actual  amount  of  plant 
food  present  as  determined  by  analysis,  and  it  iwould  be  suicidal  for  a  fertilizer 
mixer  to  add  so  much  filler  that  the  mix  becomes  oif  no  value  as  a  fertilizer. 

I  think,  therefore,  we  are  safe  in  assuming  that  a  diluent,  filler,  or  carrier, 
by  whatever  term  you  want  to  call  it,  is  necessary  in  a  complete  commercial 
fertilizer.  The  question  now  arises,  what  is  the  most  suitable  substance  for  this 
purpose  ? 

Numerous  substances  have  been  used,  most  of  which  have  had  no  value  as  a 
plant  food,  and  some  of  which  have  contained  material  which  has  a  ileleterious 
effect  upon  the  growth  of  plants.  We  will  not  dwell  upon  the  various  fillers  at 
this  time,  but  will  consider  for  a  moment  the  material  which  has  been  found 
eminently  satisfactory  for  this  purpose,  i-e.,  peat. 

The  use  of  powdered  peat  as  a  filler  permits  of  the  use  of  substances  in  com- 
mercial fertilizers  which  could  not  be  used  otherwise.  There  are  many  kinds  of 
waste  matter  from  the  packing  plants  whidh  could  not  be  used  in  fertilizer  unless 
in  conjunction  'with  peat,  because  they  are  hygroscopic  and  absorb  moisture 
from  the  air,  and  either  cake  into  hard  miasses,  or  give  off  offensive  odors  thus 
indicating  decay.  When  animal  matter  decays  its  nitrogenous  matter,  which 
makes  it  of  value  as  a  fertilizer,  passes  into  the  air  as  gas,  and  thus  is  lost.  Peat 
not  only  prevents  to  a  large  extent  such  decomposition,  but  acts  as  an  absorbent 
when  decomposition  does  occur,  and  retains  the  valuable  gases  which  thus  pass 
from  the  animal  matter  into  the  peat  and  are  still  available  for  plant  food  when 
the  fertilizer  is  applied  to  the  soil. 
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The  concentrated  tankage,  or  so-oalled  "stick,"  which  is  prepared  in  meat 
packing  establishments  by  evaporating  (the  water  from  the  tanks  in  which  the 
tallow  and  grease  is  cooked,  has,  as  you  know,  been  used  for  many  years  to 
increase  the  nitrogen  content  of  fertilizers.  This  material  is  a  dry  solid  powder 
when  first  prepared,  but  it  is  extremely  hygroscopic  and  soon  absorbs  moisture 
from  the  air  becoiming  very  sticky  and  finally  coalescing  into  one  solid  mass  the 
size  of  'Wihich  depends  only  on  Ifhe  size  of  the  pile  of  stick.  After  a  time  it  was 
found  that  by  adding  a  small  amount  of  copperas  to  the  water  before  it  was 
evaporated  this  action  could  be  overcome  to  some  extent.  Recently,  however, 
stick  has  been  found  to  be  a  valuable  material  in  tankage  used  for  stock  food. 
Copperas  would  be  injurious  if  used  in  a  food  to  the  extent  that  it  is  used  in  stick, 
so  it  became  necessary  to  find  a  suitable  substitute.  This  has  been  found  in  peat. 
In  fact  peat  is  an  improvement — for  stick  made  with  the  admixture  of  peat  re- 
mains in  mucih  better  mechanical  condition  than  w^hen  copperas  is  used- 

The  improved  method  of  producing  concentrated  tankage  consists  in  evap- 
orating the  tank-water  to  a  suitable  consistenoy  in  vacuum  pans,  adding  about 
40  per  cent,  peat,  and  then  mixing  with  the  regular  tankage  just  before  it 
enters  the  dryers.  This  gives  a  uniform  product  of  excellent  mechanical  con- 
dition, and  rich  in  ammonia.  If  the  material  is  to  be  used  in  stock  food  it  will 
contain  nothing  injurious. 

Many  of  our  large  cities  are  utilizing  the  garbage  for  the  production  of  grease 
and  tankage.  'Garbage  tankage  is  a  very  low  grade  of  fertilizer  material,  not  only 
on  account  of  its  low  ammonia  content,  but  also  on  account  of  its  peculiar 
mechanical  condition.  It  is  so  very  light  and  fluffy  that  it  is  difficult  to 
incorporate  in  a  complete  fertilizer.  Experience  has  shown  that  if  peat  is 
added  to  the  garbage  tankage  as  it  enters  the  dryers  a  greatly  improved 
product  is  obtained  in  the  way  of  its  mechanical  condition,  and  in  the 
ease  with  whidh  it  is  mixed  with  the  other  material.  It  is  found  also  that  the 
presence  of  peat  in  the  tankage  as  it  goes  througih  the  dryers  overcomes  to  a  large 
extent  the  burning  of  particles  of  the  material  in  the  dryers,  and  eliminates  the 
resultant  bad  odor  arising  therefrom  whieih  has  been  the  cause  of  much  complaint 
and  many  law  suits  wherever  garbage  has  been  reduced. 

It  has  been  found  that  the  use  of  peat  in  the  preparation  of  fertilizer  from 
fish  is  of  advantage  in  that  it  improves  the  physical  condition  of  the  scrap — pre- 
vents the  disagreeable  odor — and  reduces  the  danger  of  fire.  Fish  scrap  con- 
tains a  considerable  amount  of  oil,  and  many  fires  are  produced  in  the  store 
houses  on  account  of  the  oxidizing  and  heating  action  of  this  oil  in  contact  with 
the  organic  matter  of  the  fish  scrap.  When  peat  is  added  this  oil  is  largely 
absorbed  into  the  peat,  and  retained  in  sucih  a  manner  that  the  cihances  of  fire 
from  'spontaneous  combustion  are  very  materially  reduced.  This  absorbing 
action  also  accounts  for  the  retention  and  elimination  of  much  of  the  "fishy" 
odor  which  is  always  'associated  with  fish  fertilizers.    The  improved  physical  con- 
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di'tion  results  from  the  dry  pnlveraiit  action  of  the  peat-  Fish  scrap  which  has 
peat  mixed  with  it  will  adapt  itself  to  mechanical  mixing  with  other  fertilizer 
materials  much  more  satisfactorily  than  will  scrap  that  contains  no  peat. 

By  far  the  most  extensive  use  of  peat  as  a  filler  is  in  the  manufacture  of 
finished  commercial  fertilizers.    Its  advantages  in  this  eonnection  are  numberless. 

Acid  phosphate  or  'acidulated  rock  has  a  marked  tendency  to  cake,  and  is 
handled  with  extreme  dit¥iculty.  This  disagreeable  feature  is  augmented  when 
the  material  is  used  "green,"  or  before  it  has  had  an  ■opportunity  of  becoming 
thoroughly  dry  before  use,  a  condition  which  often  arises  in  a  busy  fertilizer 
plant. 

When  the  caking  action  has  taken  place  the  material  wall  not  flow  from  the 
bagging  machine,  neither  can  it  be  used  in  a  drill  when  applied  to  the  soil.  This 
is  overcome  by  the  use  of  peat. 

Even  if  the  acidulated  rock  is  'Sgreen"  the  addition  of  peat  will  overcome 
any  tendency  to  cake ;  the  fertilizer  may  be  bagged  'without  any  inconvenience, 
and  may  be  easily  drilled.  This  improvement  being  due  to  the  physical  Jiature 
of  the  peat  and  for  the  reasons  hereinbefore  described. 

Agriculturists,  after  having  used  a  fertilizer  which  meets  their  requirements, 
desire  naturally  the  same  grade  of  material  in  future  shipments.  Among  other 
properties  they  note  the  color  of  the  product,  and  many  of  them  insist  on  the 
same  color  from  year  to  year — thinking  of  course,  that  the  same  grade  of  fertil- 
izer should  always  be  of  the  same  color.  "While  we  know  that  the  efticieucy  of  a 
plant  food  is  not  influenced  by  its  color,  it  is  nevertheless  good  policy  to  produce 
material  of  uniform  appearance.  Manufacturers  who  have  used  peat  in  their 
finished  product  find  that  this  otherwise  difiicult  problem  of  uniform  color  is 
easily  solved.  The  peat  being  of  a  black  shaide  neutralizes  any  color  which  may 
be  due  to  other  materials  present,  and  the  fertilizer  as  sold  has  always  the  same 
appearance-  This,  of  eourse,  is  of  minor  importance,  but  it  is  worth  bearing 
in  mind. 

One  of  the  most  important  series  of  experiments  carried  out  with  the  view 
of  determining  the  suitability  of  peat  as  a  fertilizer  was  conducted  by  the  Agri- 
cultural Department  of  the  State  of  North  Carolina.  In  one  series  of  tests, 
peat  was  used  as  the  source  of  nitrogen,  and  in  the  other  dried  blood  was  the 
only  nitrogen  carrying  ingredient.  The  two  crops,  corn  and  cotton,  were  used 
for  the  tests  with  the  following  results : 

Plat  No.  1  was  unfertilized,  and  was  used  as  a  control.  The  yield  was  670 
lbs.  of  seed  cotton. 

Plat  No.  2  was  treated  with : — 
200  lbs.  acid  phosphate. 

50  lbs.  Manure  salts. 
350     lbs.  Peat  (containing  9-52  ll)s.  nitrogen). 
Yield  was  1025  lbs.  of  seed  cotton. 
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Plat  No.  3  was  treated  with : — 
200  lbs.  acid  phosphate. 
50  lbs.  manure  salts. 
71.1  lbs.  dried  blood  (containing  9.05  lbs.  nitrogen). 
Yield  was  980  lbs-  of  seed  eotton. 
This  indicates  that  the  peat  with  0.43  lbs.  less  nitrogen  than  contained  in 
the  blood  produced  45  lbs.  more  seed  cotton.    The  peat  produced  a  gain  over  the 
untreated  plat  of  a  little  over  37  lbs.  of  cotton  per  pound  of  nitrogen,  while  the 
dried  blood  produced  a  gain  of  only  a  little  more  than  31  lbs.  per  pound  of 
nitrogen. 

Plat  No.  4  was  also  unfertilized,  and  was  used  as  a  control  in  the  tests  with 
corn.    The  yield  on  this  plat  was  11.6  bushels  of  shelled  corn. 

Plat  No.  5  w.as  treated  with : — 

150  lbs.  acid  phosphate- 
35  lbs.  manure  salts. 

150  lbs.  peat  (containing  4.8  lbs.  nitrogen). 

Yield  was  22.5  bushels  of  shelled  corn. 
Plat  No.  6  was  treated  with : — 

150  lbs.  acid  phosphate. 
35  lbs.  manure  salts- 

64  lbs.  dried  hlood  (containing  8.96  lbs.  nitrogen). 

Yield  was  27.6  hushels  of  ^hdled  corn. 

The  peat  used,  which  contained  4.16  lbs.  less  nitrogen  than  the  blood,  pro- 
duced only  5.1  bushels  less  corn.  The  peat  produced  a  gain  over  the  untreated 
plat  of  2.3  bushels  of  corn  per  pound  of  nitrogen,  while  the  dried  hlood  showed 
a  gain  of  only  1.8  bushels  per  pound  of  nitrogen- 

Considering  these  figures  on  a.  percentage  hasis,  and  a  unit  basis  of  nitrogen, 
we  find  that  the  gain  in  the  yield  of  cotton  was  55.4  per  cent,  where  peat  was 
used  as  the  source  of  nitrogen,  and  46.3  per  cent,  where  dried  blood  was  used. 
A  difference  of  9.1  per  cent,  in  favor  of  peat. 

Corn  showed  an  increased  yield  of  163.7  per  cent,  where  peat  was  used,  and 
137.9  per  cent,  where  dried  hlt)od  was  used  as  the  source  of  nitrogen-  A  differ- 
ence of  25.8  per  cent,  to  the  credit  of  peat. 

These  results,  which  are  so  favorable  to  peat,  must  he  regarded  as  authentic, 
for  they  were  ohtained  by  very  careful  work  on  the  part  of  a  State  experiment 
station  and  are  aibsolutely  without  bias.  When  these  figures,  together  with  others 
of  equal  authenticity,  were  presented  to  the  various  state  officials,  they  all  (even 
those  who  were  at  first  sceptical)  acknowledged  the  plant  food  value  of  the  nitro- 
gen content  of  peat,  and  allowed  the  material  to  be  sold  as  a  fertilizer  in  their 
respective  states. 
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One  official  on  receiving  a  copy  of  this  report  said;  "As  you  have  submitted 
to  us  satisfactory  evidence  of  the  suitability  of  the  nitrogen  in  your  special  make 
of  muck  or  dried  peat,  we  herewitih  withdraw  the  embargo  laid  on  it  some  years 
since,  and  grant  you  permission  to  sell  the  same  ^within  the  limits  of  this  State." 

Dried  blood  has  always  been  considered  tihe  best  form  in  which  to  apply  ni- 
trogen to  the  soil  for  plant  food,  and  we  can  hardly  expect  the  remarkable  results 
obtained  in  the  tests  just  described  to  be  due  to  the  increased  efficiency  of  the 
nitrogen  of  the  peat  over  that  contained  in  the  blood,  and  we  must  look  else- 
where for  an  explanation,  i.e.  to  the  humus  content  or  organic  matter  of  the 
peat,  and  the  bacterial  action  in  conjunction  with  the  nitrogen  content. 

It  is  well  known  that  the  nutrition  of  a  plant  depends,  not  only  upon  the 
supply  of  mineral  food  elements,  .but  also  upon  the  presence  of  certain  accessory 
organic  food  substances,  very  small  amounts  of  which  are  sufficient  to  satisfy 
the  needs  of  the  plants.  This  subject  is  now  being  investigated  in  England,  and 
among  other  materials  they  are  studying  the  action  of  the  humus  of  peat  in  con- 
nection with  this  propert}^  of  supplying  organic  food  substances.  We  may  expect 
valuable  information  from  this  source  later- 

At  your  last  meeting,  in  Duluth,  Mr.  H.  C.  Thompson  presented  a  paper  on 
the  use  of  peat  in  growing  greenhouse  crops  in  which  he  described  experiments 
which  led  him  to  the  conclusion  that  peat  is  a  very  satisfactory  and  valuable 
material  for  that  purpose.  He  says,  "The  indications  are  that  a  good  type  of 
muck  soil  Cian  be  used  as  a  substitute  for  a  part  or  all  of  the  manure  with  very 
satisfactory  results. "  He  also  says  that  uncultivated  or  raw  muck  soil  gave  much 
lower  yields  than  the  cultivated  peat  soil.  This  dias  also  been  found  to  be  true 
in  Illinois. 

Part  of  a  deposit  of  peat  near  Manito,  111.  has  been  in  continuous  cultiva- 
tion since  1885,  and  peat  from  this  portion  of  the  deposit  is  richer  in  plant  food 
and  .gives  better  yields  when  used  as  a  fertilizer  than  similar  peat  which  has 
never  been  under  cultivation.  This  difference  in  value  is  no  doubt  due  to  the  im- 
proved physical  conditdon  of  the  soil  and  to  the  presence  of  beneficial  bacteria. 

It  is  the  practice,  therefore,  at  this  plant  to  keep  all  of  the  soil  under  cultiva- 
tion, except  that  portion  ifrom  which  the  peat  is  being  removed.  After  a  partic- 
ular field  is  worked  over,  and  all  the  (at  present)  valuaible  material  has  been 
removed,  the  soil  ds  again  put  under  cultivation,  and  after  a  number  of  years  by 
proper  manipulation  the  surface  again  consists  of  marketable  peat,  well  decom- 
posed, and  with  a  four  per  cent,  nitrogen  content  on  a  dry  basis.  This  indicates 
that  the  cultivation  of  peat  land  enriches  its  value  as  a  plant  food- 

The  deposit  of  peat  to  ^dwch  I  have  referred  is  evidently  heavily  impreg- 
nated with  bacterial  forms  of  life,  some  of  them  being  in  such  numbers  that  a 
visible  effect  is  seen  in  the  form  of  a  white  mould,  and  some  of  which  may  have, 
to  a  limited  extent,  the  power  of  fixing  atmospheric  nitrogen.    Several  years  ago 
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a  fire  destroyed  one  oif  Mie  storage  houses  at  this  plant,  and  for  two  years  the 
peat  that  was  in  storage  at  the  time  of  the  fire  was  allowed  to  remain  in  the  open 
unprotected  from  the  weather.  This  material  was  carefully  analyzed  daily  as  it 
was  stored,  and  at  the  end  of  fiwo  years  when  it  was  sold,  an  analysis  was  again 
made  on  each  carload.  During  this  period  a  gain  in  the  nitrogen  content  equiva- 
lent to  0.3  per  cent,  ammonia  was  noted.  This  occurrence  conclusively  refutes 
the  statement  sometimes  made  that  peat  loses  in  value  when  exposed  to  the 
weather,  and  it  also  indicates  the  possibility  of  a  nitrifying  action  on  the  part 
of  tlhe  peat  hacteria. 

Many  manufacturers  and  some  users  of  commercial  fertilizers  have  been 
sceptical  as  to  the  value  of  peat  on  account  of  the  fact  that  by  the  ordinary  and 
well  known  chemical  methods  of  determining  the  availability  of  the  nitrogen  in 
organic  material  only  one-third  to  one-half  of  the  nitrogen  in  peat  ds  shown  to  be 
available.  This  is  a  false  position  to  take,  for  these  methods  are  only  empirical, 
and  the  actual  nature  of  the  complicated  compounds  in  which  nitrogen  exists  in 
peat  is  unknown  or  only  surmised.  The  only  correct  method  of  determining 
this  availability  consists  in  making  actual  growing  tests  and  studying  the  yields 
obtained.  When  this  is  done  with  properly  prepared  peat  the  results  are  out  of 
all  proportion  to  vVhat  might  be  expected  from  a  study  of  the  chemical  analysiis 
for  availability,  and  until  these  compounds  are  known  and  their  action  on  plants, 
together  with  tftie  action  of  the  compounds  formed  by  them  during  their  decom- 
position in  the  soil,  has  been  determined,  the  question  of  the  availability  of  peat 
as  a  plant  food  cannot  ibe  thoroughly  understood.  It  is  a  fact  that  until  recently 
practically  every  experimenter  with  peat  as  a  fertilizer  began  his  work  with  the 
notion  that  peat  would  never  take  the  place  of  other  nitrogen  ,bearing  compounds. 
This  idea  being  based  on  the  results  of  chemical  analysis  which  always  showed 
a  low  percentage  of  available  nitrogen-  As  he  began  to  compare  his  yields  from 
the  plats  treated  with  peat  with  plats  treated  with  the  old  ''stand-bys"  his  eyes 
were  opened. 

This  work  has  been  steadily  going  on  and  the  use  of  peat  is  constantly  in- 
creasing, until  now  many  fertilizer  manufacturers  use  it  as  the  only  source  of 
nitrogen  in  many  of  their  brands  of  fertilizers. 
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PEAT  AS  FOOD  FOR  STOCK. 

The  peat  mull  obtained  by  screening  the  peat  shredded  for  s'table  litter  has 
long  been  used  in  Europe  as  the  ^basis  of  food  for  stock  made  by  .mixin-g  it  with 
refuse  molasses,  obtainable  in  large  quantities  at  a  low  price  from  beet-sugar 
factories  and  cane-sugar  refineries.  This  anaterial  makes  excellent  and  fattening 
food,  but  is  difficult  to  feed  to  stock  on  account  of  its  stickiness  and  fluidity  as 
well  as  because  of  its  effects  on  the  digestive  organs.  Wlien  mixed  in  proper 
proportions  with  peat  powder,  however,  it  is  readily  eaten  by  all  kinds  of  live 
stock,  and  heei  cattle,  hogs,  sheep  and  'horses  are  reported  to  be  greatly  im- 
proved in  condition  and  weight  by  its  use.  In  England,  Sweden,  and  Germany, 
thousands  of  tons  of  peat  anull  a^e  used  annually  in  the  preparation  of  such 
sweetened  cattle  foods,  but  until  very  recently,  possibly  on  account  of  the  lack  of 
an  available  supply  of  peat  in  the  proper  form,  it  has  had  very  slight  use  in  the 
United  States.  For  the  last  few  years,  however,  an  increasing  quantity  of  mixed 
stock  food  containing  molasses  has  been  manufactured  and  sold  in  this  country, 
and  still  more  recently,  powdered  'black  peat  has  been  added  to  mixed  cattle 
foods  in  small  quantities,  with  reported  beneficial  effects. 


PEAT  AS  FERTILIZER  AND  FERTILIZER  FILLER. 

The  most  successful  industry  based  on  peat  so  far  attempted  in  the  United 
States  is  that  of  preparing  peat  for  use  as  a  fertilizer  or  as  a  filler  'for  chemical 
fertilizers-  Black,  thoroughly  decomposed  peat  is  most  satisfactory  for  all  fertil- 
izer uses,  as  such  peats  are  generally  heavier,  more  compact,  and  contain  more 
nitrogen  and  less  fibrous  material  than  the  brown  types. 

The  processes  of  preparing  peat  for  such  uses  are  comparatively  simple.  The 
bog  is  drained  thorougihly,  and  the  surface  layers  are  carefully  plowed  and  cul- 
tivated for  one  or  more  seasons  .before  digging  begins.  The  peat  is  prepared  for 
sale  by  reducing  it  to  the  state  of  a  powder  containing  about  10  per  cent,  of 
moisture.  When  an  area  is  considered  ready  for  gathering  the  peat,  the  surface 
is  repeatedly  harrowed  eifher  'by  ordinary  harrows  or  iby  special  machinery  for 
the  purpose  of  drying  the  surface  layers  as  much  as  possible.  When  sufficiently 
dry  the  harrowed  peat  is  scraped  into  windrows  and  loaded  on  tram  cars,  which, 
in  the  larger  plants,  are  drawn  to  the  drying  plant  by  small  locomotives  operated 
by  electricity  or  gasoline.  The  unloading  is  done  from  a  trestle  over  the  stock 
pile,  from  which  the  peat  is  elevated  as  needed  to  the  inlet  hoppers  of  large 
rotary  cylindrical  driers.  The  driers  used  are  of  the  directly  heated  single- 
tube  type — that  is,  they  consist  of  a  single  shell  of  boiler  iron,  with  a  large  fur- 
nace at  one  end  'and  a  settling  chamber,  from  w^ich  the  smokestack  or  chimney 
rises,  at  the  other.    The  cylinder  is  slightly  inclined  from  the  inlet  to  the  outlet 
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end  and  is  revolved  on  its  long  axis  by  mechanical  means.  Iron  flanges,  running 
spirally  the  lengt^i  of  'bhe  inside  of  the  cylinder,  raise  the  peat  to  the  top  of  the 
tuibe  and  drop  it  to  the  ibottom  tlirough  the  heated  air  and  gases,  as  these  pass 
from  furnace  to  smokestack,  and  at  the  same  time  move  it  steadily  forward  to 
tlie  outlet,  Where  it  is  automatically  discharged.  Usually  a  fan  blower  or  an 
exhaust  fan  increases  the  draft  through  the  drier,  and  this  can  be  regulated  to 
meet  the  requirements  of  the  peat.  After  the  peat  has  passed  through  the  drier 
it  is  elevated  by  mechanical  conveyers  of  considerable  length  to  permit  proper 
cooling,  screened  to  remove  coarse  and  lumpy  material  that  has  not  been  com- 
pletely disintegrated  in  drying,  and  immediately  shipped  or  stored  in  fireproof 
storage  bins. 

The  peat  that  is  prepared  for  fertilizer  filler,  for  stock  food,  and  for  certain 
grades  of  fertilizers  of  which  the  peat  powder  forms  the  base  is  dried  to  a  mois- 
ture content  of  about  10  per  cent-  When  the  peat  is  to  be  applied  directly  to  the 
soil  as  a  source  of  humus  and  of  organic  nitrogen,  the  drying  is  not  carried  so 
far.  Considerable  quantities  of  peat  are  prepared  for  such  use  and  are  sold  as 
''sun-dried,"  and  in  that  state  the  material  may  have  a  moisture  content  of  25 
to  50  per  cent,  or  even  more. 

Some  of  the  peat  sold  during  1914  for  direct  use  as  fertilizer  was  enriched 
by  the  addition  of  mineral  salts  of  high  fertilizing  value,  especially  compounds  of 
potassium  and  phosphorus  and  substances  furnishing  organic  nitrogen  to  sup- 
plement that  present  in  the  peat. 

The  production  of  peat  for  fertilizer  uses  during  1914  as  reported  was 
37,729  short  tons,  valued  at  $249,899.  The  selling  prices  given  varied  widely 
according  to  the  -grade  of  the  product,  the  uses  to  which  it  was  to  be  put,  the 
quantity  and  quality  of  materials  added,  and  the  size  of  the  selling  unit.  In 
carload  lots  the  price  of  sun-dried,  untreated  peat  ranged  from  $3.50  to  $6  a  ton. 
In  small  lots,  shipped  in  bags  or  barrels,  the  prices  ran  considerably  higher. 
Fertilizer  filler,  sold  at  a  somewhat  uniform  price  per  unit  of  nitrogen,  varied 
according  to  the  percentage  of  nitrogen  and  locality  of  production  from  $4.50 
to  $7.50  a  short  ton,  the  average  price  being  $6.02.  The  quantity  of  peat  sold 
for  fertilizer  filler  was  22,267  tons  and  for  fertilizer  14,962  tons- 


THE  USE  OF  PEAT  IN  STOCK  FOODS- 

John  "Wiedmer,  iSt.  Louis. 

(Before  American  Peat  Society,  at  Detroit,  iSept.,  1915.) 

Of  all  known  uses  of  peat  in  the  United  States  this,  prohaMy,  is  the  least 
generally  known.  It  is  so  new  to  us,  and  so  far  as  I  know  there  are  very  few 
data  to  refer  to.  To  my  knowledge  there  is  no  publication  treatinjg  on  the  subject 
of  a,  prepared  peat  for  an  ingredient  in  stock  food. 
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An  average  sweetened  feed  without  peat  'contiains  a  maximimi  of  about  20% 
of  molasses,  but  with  peat  as  high  as  50%  can  be  used. 

A  Missouri  friend  tells  me  that,  besides  his  extensive  cattle  feeding,  he  also 
feeds  many  hogs;  that  since  using  peat  his  losses  tlhrough  disease  'have  almost 
totally  disappeared;  that  often  when  he  buys  stock  hogs  and  puts  them  on  his 
feed  he  notices  that  they  discharge  worms,  and  the  hogs  that  look  runty  and 
rough  soon  develop  and  become  Simooth.  His  cattle  also  have  nice  smooth  coats 
and  a  fine  healthy  appearance,  for  which  reason  they  always  command  the  top 
prices  in  the  stock  markets  at  Kansas  City. 

A  Texas  friend  also  imports  from  northern  states  young  stock  for  breeding 
purposes.  Before  using  peat  such  stock  was  vaccinated  or  inoculated  and  treated 
by  veterinaries,  as  his  losses  in  acclimatizing  them  were  large,  practically  mak- 
ing the  venture  prohibitive.  By  the  use  of  peat  he  is  able  to  almost  totally  over- 
come this  loss.  I  know  of  one  herd  of  300  white  faced  calves  taken  from  Iowa 
that  received  no  other  treatment  but  his  make  of  feed  containing  peat,  of  which 
he  tells  me  he  did  not  lose  a  single  head-  A  good  part  of  his  feed  is  catton  seed 
product.  I  am  not  familiar  with  the  feeding  of  eotton  seed  meal  but  am  told  it 
cannot  be  fed  alone,  and  not  even  very  largely  mixed  into  other  feeds  for  any 
length  of  time.  It  causes  serious  trouble  with  stock  and  often  death.  With 
peat,  however,  it  can  be  safely  fed  right  along  indefinitely. 

In  my  opinion  the  greatest  value  in  peat  as  an  addition  to  feed  is  its  cor- 
rective qualities,  produced  'by  the  ingredients  it  contains,  and  made  available 
when  properly  prepared.  In  other  words  such  peat  becomes  a  balance  divider 
thus  enabling  the  animal  fed  to  properly  assimilate  such  feed  stuff  ingredient 
of  the  feed  used.  This  enables  the  feeder  to  force  his  feed  with  a  degree  of 
safety  and  fatten  his  stock  from  ten  to  thirty  days  earlier  with  the  same  amount 
of  feed  that  he  would  use  without  the  peat. 


HUMUS ;  NATURE 'S  SOIL  BUILDER. 

In  these  strenuous  da^^s  of  intensive  farming — or  getting  all  there  is  out  of 
it — ^the  study  of  soil  building  is  receiving  merited  attention.  A  few  years  ago 
fertilization,  other  than  barnyard  manure,  was  unheard  of- 

Today  the  application  of  commercial  fertilizer  to  poor  clay  or  sandy  soils 
is  general  and  has  a  marked  effect  in  producing  larger  yields  and  better  crops. 

But  the  tiller  of  the  soil  has  one  step  farther  to  go.  He  must  feed  his  land 
as  well  as  his  crops.  Fertilization  develops  and  stimulates  plant  life,  but  it  re- 
quires humus  to  nourish  and  build  up  the  soil. 

A  successful  and  largely  practised  method  for  strengthening  the  soil  is  in  the 
planting  of  legumes.  These  soil  builders  are  permitted  to  mature  and  are  then 
plowed  under  so  that  they  may  decay  and  create  conditions  suitable  to  the  life 
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and  activities  of  the  nitrifying  bacteria,  indispensable  agencies  to  all  plant  and 
tree  life. 

A  better,  much  cheaper  and  a  more  immediate  means  of  accomplishing  suc- 
cessful and  lasting  soil  building  is  the  rapidly  growing  method  of  applying 
specially  prepared  humus  direct  to  the  soil.  It  can  be  used  to  profitable  advantage 
for  all  plant  growth.  It  is  equally  good  for  the  flower  bed,  the  lawn,  the  garden, 
the  field,  the  orchard  or  grove. 

The  use  of  prepared  humus  to  build  up  the  soil  and  stimulate  plant  life  is 
practised  today  by  florists,  nurserymen,  truck  growers,  fruit  growers  and  by 
those  who  delight  in  the  healthy  rose  bed,  tlie  thrifty  vegetable  garden,  the 
vigorous  grove  and  the  luxuriously  green  lawn. 

Officials  of  the  United  States  Departanent  of  Agriculture  maintain  that  no 
soil  actually  wears  out,  but  tbecomes  exhausted  through  the  wasting  away  of 
humus,  and  to  bring  it  back  again  to  normal  fertility  humus  must  again  be  sup- 
plied. Well  posted  farmers  realize  this  and  most  of  them  use  legumes  as  cover 
crops  for  the  purpose  of  securing  a  cutting  of  hay  and  then  plowing  in  the  stub- 
ble to  supply  a  part  o'f  the  humus  that  is  lacking.  The  question  arises,  isn't  there 
a  better,  cheaper  and  quicker  way  ?  Legumes  in  exihausted  soils  will  not  prosper 
and  inoculation  of  the  soil  with  bacteria  is  necessary.  A  much  quicker  and  more 
satisfactory  method  is  to  apply  'humus,  which  carries  its  own  bacteria-  Agricul- 
tural experts  further  claim  that  soils  contain  sufficient  phosphorus  and  potash, 
and  the  air  plenty  of  nitrogen,  and  that  if  the  farmer  maintains  a  generous 
supply  of  humus  his  soil  will  remain  strong,  fertile  and  producitive.  As  humus 
dissappears,  so  does  nitro'gen,  for  nitrogen  resides  in  organic  matter.  With  the 
loss  of  humus,  soil  also  loses  its  capacity  to  retain  moisture  and  dries  out  in  hot 
weather  or  drought.  It  is  out  of  balance  and  lias  lost  its  physical  condition. 
When  land  has  -been  worked  too  long  with  no  benefits  bestowed,  it  will  become 
more  and  more  depleted  until  a  proper  amount  of  humus  or  organic  matter  has 
been  supplied. 

— Robert  Ranson,  Pablo  Beach,  Fla. 
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UTILIZATION  OF  MUCK  LANDS. 

(Extracts  from  Bulletin  278  of  the  Michigan  Agricultural  College 

Experiment  Station.) 

THE  USE  OF  MUCK  OR  PEAT  ALONE  FOR  FERTILIZING  PURPOSES. 

Its  pos.sible  value  for  this  purpose  lies  in  the  fact  that  it  contains  consider- 
able quantities  oi  nitrogen,  the  most  expensive  of  the  three  common  fertilizer 
elements,  and  that  it  consists  largely  of  organic  matter  which  might  serve  as  a 
source  of  humus.  This  latter  material  is  exceedingly  important  from  the  stand- 
point of  soil  fertility.  It  cannot  be  supplied  'by  the  ordinary  commercial  fertil- 
izer. The  barnyard  manure  made  on  the  farm  is  usually  insufficient  in  quantity 
to  maintain  an  adequate  supply  of  humus  in  the  soil  and  most  farmers  hesitate 
about  devoting  a  season 's  crop  to  the  purpose  of  green  manuring.  Wliile  there 
can  be  no  doubt  as  to  the  enormous  benefits  from  the  turning  under  of  green 
manure  and  altliough  its  practice  is  highly  recommended,  there  are  still  condi- 
tions where  a  substitute  could  be  used  to  advantage.  Any  material  which  would 
serve  this  purpose  or  which  would  supplement  the  manure  made  on  the  farm 
would  be  of  immense  value  to  the  farmers  of  the  state.  Unfortunately,  raw 
muck  when  applied  directly  to  the  soil  frequently  has  but  little  fertilizing  value. 
The  reason  for  this  is  that  there  are  two  classes  of  nitrogenous  materials,  one  in- 
cluding nitrate  of  soda,  sulphate  of  ammonia  and  dried  blood,  which  can  be  used 
immediately  hy  the  crops,  and  the  other  consisting  of  raw  leather,  carpet  mill 
waste,  etc.,  which  requires  a  long  time  in  which  to  decompose  in  the  soil  and  be- 
come available  for  plant  food.  Most  muck  in  the  raw  state  belongs  to  the  latter 
class  and  consequently  requires  some  treatment  to  make  its  nitrogen  directly 
useful  for  plants. 

While  the  raw  material  does  not  appear  to  be  suitable  for  fertilizing  pur- 
poses when  used  alone,  several  experimenters  have  obtained  excellent  results  by 
using  it  in  connection  with  barnyard  manure.  There  may  l)e  several  reasons 
for  this.  In  the  first  place  the  organic  matter  of  the  mannre  may,  by  direct 
chemical  means,  or  by  aiding  indirect  bacterial  action,  cause  more  rapid  decom- 
position in  the  peat,  wit'h  consequent  liberation  of  active  nitrogen-  On  tlie  other 
hand  the  peat  may  simply  act  as  an  absorbent  of  the  liquid  and  gases  formed  in 
the  decay  of  manoire  which  would  otherwise  be  lost  in  the  air  and  drainage 
water.  Still  another  factor  may  he  concerned  in  the  explanation  of  the  phenom- 
enon. In  the  decomposition  of  one  or 'both  of  the  materials  in  the  soil,  substances 
may  be  formed  which  are  poisonous  to  plant  igrowth.  In  the  presence  of  the  other 
however,  this  'toxicity  may  be  neutralized  and  consequently  better  results  ob- 
tained. AVith  the  idea  of  verifying  these  results  and  determining  how  much  of 
the  nitrogen  of  the  peat  could  be  made  available  in  this  way,  experiments  were 
started  three  years  ago  at  this  Experiment  Station.    While  they  are  not  yet  eom- 
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plete,  the  results  show  up  quite  favoraibly  for  the  use  of  a  mixture  cf  peat  and 
barnyard  manure.  Since  these  experiments  will  be  described  in  detail  when  com- 
pleted, only  a  brief  summary  of  the  results  so  far  obtained  will  be  given. 

The  tests  were  carried  out  in  large  .galvanized  iron  cylinders  2x6  feet  in 
size  set  in  the  'ground.  These  cylinders  were  so  constructed  that  the  drainage 
water  from  the  soils  with  which  they  were  fUled  could  be  collected  and  analyzed. 
They  were  filled  to  within  a  foot  of  the  top  with  a  light  sandy  soil.  The  top  ten 
inches  were  then  filled  with  (1)  a  mixture  of  sand  and  peat,  (2)  a  mixture  of 
sand  and  manure,  and  (3)  a  mixture  of  sand,  peat  and  manure.  To  these  three 
sets  of  mixtures  were  then  added  lime,  gypsum  (land  plaster)  and  acid 
ph'osphate. 

Table  9  gives  the  relative  amounts  of  nitrogen  found  as  ammonia  and  nitrate 
in  the  drainage  water  taking  that  formed  in  an  untreated  cylinder  as  1.000- 

TABLE  9. 


Lime. 

Gypsum. 

Acid  phosphate. 

Not'hing. 

Fallow 

Cropped 

Fallow 

Cropped 

Fallow 

Cropped 

Fallow 

Cropped 

Peat    —  -      _     

1.7904 
3.0519 

:  1.7690 

0.8104 
2.4090 
0.8667 

1.8909 
2.9793 
1.8003 

0.5779 
1.6992 
0.9231 

0.8005 

4.7216 

.    2.6583 

0.4929 

1.9296 
1.0143 

0.0176 
7.0993 
0.9232 

0.5636 

Peat    &    Barn,     man.— 
Barnyard    manure    

Lost 
0.8847 

In  these  figures  no  account  is  taken  of  the  nitrogen  removed  hy  the  crops 
so  that  the  results  with  the  cropped  cylinders  are  of  minor  signifi'cance  in  this 
table.  However  there  can  be  no  question  about  the  comparative  results  of  the 
fallow  cylinders.  In  every  ease  the  nitrogen  found  in  the  available  forms  is  much 
greater  with  the  mixture  of  peat  and  manure  than  with  either  of  the  constituents 
alone.  This  may  ofiPer  an  explanation  for  the  (beneficial  results  obtained  from  the 
use  of  manure  on  muck  lands  ^as  well  as  the  application  of  a  mixture  of  muck  and 
manure  to  the  soil  instead  of  manure  alone.  By  the  use  of  such  a  mixture  nitri- 
fication is  apparently  accelerated  and  the  inert  nitrogen  compounds  made  avail- 
able more  quickly  than  when  these  materials  are  used  separately. 

MUCK  AS  A  COMiPOSTING  MATBRilAL. 

Composting  produces  a  concentrated  fertilizing  material  in  convenient 
form  for  handling  and  in  a  condition  better- suited  for  use  on  light  soils  than  in 
fresh  manure.  The  processes  which  take  place  in  a  compost  heap  are  fermenta- 
tive in  nature  and  are  produced  by  bacteria.  The  regulation  of  these  processes 
and  the  conservation  of  the  products  formed  are  essential  to  the  economical  use 
of  the  process.  This  regulation  is  largely  accomplished  by  keeping  the  comp-ost 
heap  inoisit.    During  the  course  of  the  decomposition  in  tlu^  lieap  the  nitrogenous 
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materials  of  the  manure  are  largely  broken  down  into  ammonia,  a  compound 
which  is  exceedingly  valuable  for  fertilizing  purposes.  It  is  a  gas,  soluble  in  wa- 
ter, and  'hence  is  lia'ble  to  be  lost  in  two  ways,  b}'  escaping  into  the  air  and  by 
being  carried  off  in  the  drainage,  a  certain  amount  of  which  is  unavoidable  in 
the  addition  of  water  to  prevent  overheating-  This  drainage  also  represents  a 
source  of  loss  for  the  other  fertilizer  ingredients.  To  minimize  these  losses  it  is 
necessary  that  the  'material  used  with  the  manure  in  the  compost  heap  shall  be 
a  good  absorbant.  Many  materials  such  as  straw,  earth,  sod,  muck  and  peat  have 
been  used  for  this  purpose,  but  the  last  is  iby  far  the  best.  As  an  absorbent  for 
liquids  and  gases  it  is  unsurpassed.  It  is  a  powerful  deodorizer  and  when  used 
in  a  compos't  heap,  other  waste  products  of  thie  farm  such  as  dead  animals,  garb- 
age, etc.,  may  be  added  to  it  and  allowed  to  decompose  with  the  production  of 
fertilizing  material  witihout  danger  of  creating  a  nuisance.  Peat  has  been  used 
for  this  purpose  for  many  years  and  its  value  is  unquestionable.  In  addition 
to  this  it  also  furnishes  a  large  amount  of  nitrogen.  If  we  assume  that  cattle 
produce  25,000  pounds  and  horses  15,000  pounds  of  manure  per  1,000  pounds  live 
weight  per  year,  and  that  cattle  are  kept  in  the  barn  six  months  of  the  year,  we 
have  an  approximate  production  of  101,250  pounds  in  a  .herd  of  five  cows  and 
two  horses.  The  fertilizing  ingredients  of  this  under  ordinary  conditions  would 
represent  a  value  of  $120.00.  The  value  of  the  manure  would  ibe  practically 
doubled  by  composting  with  one-third  its  weight  of  peat  containing  2%  nitro- 
gen.   This  percentage  is,  Oiowever,  frequently  exceeded. 

While  in  the  raw  state  the  nitrogen  compounds  in  peat  are  quite  unavailable 
for  plant  use,  the  decay  in  the  compost  heap  converts  a  large  proportion  of  them 
into  a  readily  soluble  form-  Thus  the  fertilizing  value  of  the  manure  is  almost 
doubled  by  the  use  of  peat  in  the  compost  heap,  while  the  maximum  amount  of 
fertilizing  elements  in  the  mixture  is  retained  and  the  noxious  odor  from  the 
pile  greatly  reduced.  The  product  so  obtained  is  also  capable  of  being  more 
evenly  distributed  through  the  soil  and  is  less  likely  to  burn  out  a  crop  on  light 
soil  than  is  fres-h  manure.  Wherever  manure  has  to  be  stored  for  any  length  of 
time  this  is  a  very  good  way  of  utilizing  a  peat  deposit. 

THE  USE  OF  PEAIT  AS  A  STABLE  LITTER. 

The  chief  requisite  of  a  'good  litter  is  that  it  shall  possess  great  absorbent 
power  and  that  it  add  fertility  to  the  manure  is  also  desirable.  'Straw,  the  most 
common  litter,  is  not  well  suited  for  the  purpose  in  either  of  these  respects,  es- 
pecially in  the  quantities  and  form  in  which  it  is  ordinarily  used.  Because  it  is 
produced  on  every  farm  and  the  fact  (that  its  use  as  a  Jitter  represents  the  best 
■way  of  disposing  of  it,  it  will  of  course  continue  to  be  used  in  this  way.  Its 
value  might  be  greatly  increased,  however,  by  using  more  of  it  and  having  it  cut 
fine.    The  coarser  it  is,  the  lower  the  absorbing  power. 
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In  peat  we  find  a  material  which  is  naturally  well  adapted  for  the  purpose 
in  question,  its  'absorptive  power  for  iboth  liquids  and  gases  being  exceptionally 
high.  By  absorbing  the  liquid  manure  tlie  most  valuable  portion  is  saved  since 
it  contains  about  56%  of  the  nitrogen  and  80%  of  the  potash  of  the  total  manure. 
Furthermore,  tbe  plant-food  in  the  liquid  form  is  immediately  available  far  plant, 
use  wliile  the  solid  manure  must  first  be  deeomposed  in  the  soil  before  the  ele- 
ments can  be  taken  up  by  the  crop.  Consequently  the  preservation  of  the  liquid 
manure  is  of  niucli  greater  importance  than  the  care  of  the  solid.  T'he  most  dis- 
agreeable feature  of  the  manure,  especially  around  dairy  barns,  is  its  odor-  This 
is  due  to  gases  given  off  in  the  rotting  processes  which  begin  almost  as  soon  as 
the  ma  aure  is  made.  Ammonia  is  also  formed  in  this  process,  and  is  likely  to 
escape  into  the  air  and  be  lost.  T'he  remarkably  high  absorptive  power  of  peat 
for  gases  makes  it  a  remedy  'for  both  these  evils.  Barns  in  which  pea;t 
is  used  as  a  litter  are  notably  free  from  the  usual  characteristic  odor  of  manure. 
As  in  the  case  of  composting,  peat  also  adds  considerable  fertilizing  Value  to  the 
manure  in  the  form  'of  nitrotgen  compounds  and  organic  matter. 

The  following  table  contains  the  results  of  experiments  made  on  different 
litter  materials  which  were  sent  to  the  laboratory  from  various  parts  of  the 
State.  They  substantiate  the  above  statements.  Using  straw  as  a  basis  of  com- 
parison it  will  be  seen  that  shavings  and  excelsior  absorb  only  about  three  quart- 
ers -as  much  liquid  while  sawdust  and  fibrous  peat  take  up  respectively  two  and 
four  times  as  much.  Two  of  the  samples  of  black  muck  were  practically  equal  to 
straw  in  absorbent  power  hut  of  course  exceeded  it  in  fertilizing  value.  The 
brown  peat,  however,  shows  a  much  higher  value,  indicating  that  this  is  the 
material  to  use  for  the  purpose  in  question  whenever  it  is  possible  to  do  so. 


Material. 


Pounds 
water 

absorbed 
by  100 
pounds 

material. 


Quantity  water 

absorbed  by 

other  materials 

compared  to 

quantity 

absorbed  by 

straw. 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 


Excelsior     

Shavings     

Straw     

Muck,    black 
Muck,    black 

Marsh    hay    - 
Muck,    brown 

Sawdust    

Peat,    brown 
Peat,   ibrr  wn 


283.9 
288.4 
374.3 
381.8 
387.3 

417.2 
558.7 
750.9 
850.8 
1,025.3 


0.76 
0.77 
1.00 
1.02 
1.0-3 

1.11 
1.49 
2.01 
2.27 
4.34 


The  bes't  way  to  use  either  peat  or  muck  as  a  litter  is  to  fill  the  trenches 
behind  the  animals,  or  in  the  case  of  box  stalls,  to  place  a  layer-over  the  floor  and 
cover  it  with  straw.  Otherwise,  unless  it  is  of  the  "peat  moss"  type  it  will  cake 
on  'the  animals  as  it  becomes  moist.    If,  however,  it  is  quite  fibrous  and  contains 
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considerable  quantities  of  moss,  it  may  even  be  used  directly  as  a  bedding,  a  prac- 
tice which  is  finding  favor  in  the  east  where  peat  moss  is  imported  to  some  extent 
for  the  purpose. 

In  districts  where  manure  is  scarce,  it  is  highly  desirable  to  increase  its 
quantity  to  the  greatest  possible  extent  without  producing  unfavorable  results- 
The  question  naturally  arises  how  much  peat  can  be  mixed  with  a  given  quantity 
o>f  manure  to  get  maximum  crop  increase?  In  the  use  of  peat  for  composting 
and  as  a  litter,  a  minimum  is  set  by  the  amount  which  will  properly  absorb  all 
of  the  liquids  and  gases  from  the  manure.  If,  however,  'this  minimum  could  be 
exceeded  it  would  mean  a  corresponding  increase  in  the  amount  of  manure.  The 
answer  to  the  question  will  probably  vary  with  every  different  deposit  and  no 
general  statement  can  be  made  in  regard  toit.  Each  bed  must  be  tested.  One 
set  of  results  obtained  with  a  sample  of  muck  from  the  northwestern  part  of  this 
State  indicated  that  a  better  crop  yield  could  .be  obtained  by  using  three  parts  of 
muck  to  one  of  manure  tlian  with  the  manure  alone.  W'here  manure  is  scarce 
and  such  muck  is  availaible  it  could  be  made  quite  a  factor  in  the  maintenance  of 
soil  fertility  and  in  crop  production. 

The  value  of  the  mixture  of  peat  and  manure  may  be  still  further  increased 
by  the  addition  of  certain  mineral  'fertilizers.  Ordinarily  manure  is  rich  in  nitro- 
gen and  potash  and  less  so  in  phosphoric  acid.  Muck  contains  practically  noth- 
ing of  fertilizing  value  but  nitrogen,  -consequently  -the  addjition  of  phosp'horic  acid 
is  generally  advisable.  This  may  be  applied  either  as  super-phosphate  or  as  raw 
rock  phosphate.  The  latter  is  much  cheaper  and  in  the  presence  of  the  large 
quantity  of  decaying  organic  matter  in  the  manure  p'ile  or  'the  compost  heap  is 
probably  nearly  as  good.  It  should  be  scattered/ over  the  'heap  at  each  addition 
of  manure  or  over  the  manure  in  the  trenches. 

Gypsum  or  land  plaster  may  also  be  used  to  advantage  as  it  helps  to  absorb 
ammonia  and  prevent  its  escape  into  the  air.  Quick  lime  or  slaked  lime  should 
never  be  used  in  connectio'U  with  manure  as  they  liberate  ammonia  and  cause  a 
loss  of  this  valuable  material- 


USE  PEAT  IN  POULTRY  PENS. 

For  some  years  past  the  leading  poultry  raisers  of  the  United  States  have 
been  using  peat  litter  imported  from  Germany  as  a  bedding  and  disinfectant  in 
their  pens.  It  absorbs  all  the  valuable  volatile  elements  of  the  guano  and  elimin- 
ates the  necessity  of  daily  cleaning  and  increases  many  times  the  value  of  the 
droppings  for  future  fertilizing  purposes.  As  a  preventive  for  chicken  cholera 
and  parasites  which  trouble  poultry  peat  has  been  found  invaluable. 
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EXPERIMENTAL   WORK   ON   MUCK   SOILS. 

Co-operative  work  in  ^conducting  tests  to  ascertain  the  crops,  methods  of  cul- 
tivation and  treatment  necessary  to  the  successiful  utilization  of  flie  peat,  muck, 
and  other  types  of  organic  soils  in  the  United  States,  was  hegun  in  1913  under 
an  agreement  between  the  American  Peat  Society  and  the  Bureau  of  Plant  In- 
dustry connected  with  the  U.S.  Department  of  Agriculture,  and  is  still  being 
carried  on. 

The  American  Peat  Society  undertook  to  furnish  a  sufficient  area  of  each 
of  the  types  oif  soil  in  various  parts  of  the  country  on  which  to  conduct  experi- 
ments, to  provide  muck  soil  for  conducting  experiments  under  greenhouse  con- 
ditions at  the  Arlington  Experimental  Farm,  and  to  furnisih  the  labour  necessary 
for  cultivation  of  the  trial  plats. 

The  Bureau  of  Plant  Industry  provides  for  supervision  of  the  investigations, 
and  supplies  such  seeds,  plants  and  fertilizers  as  may  be  required. 

Reports  regarding  the  work  are  puljlished  only  upon  authority  of  the 
Bureau  of  Plant  Industry.  It  is  estimated  that  the  work  must  be  carried  on  for 
at  least  five  years  in  order  to  be  productive  of  sufficient  data  on  which  to  base 
definite  recommendations. 

The  American  Peat  Society  has  appointed  a  Committee  of  Agriculture  to 
give  special  attention  to  this  co-operative  work,  the  members  of  which  are :  Mr. 
Chas.  A-  Crouse,  Syracuse,  N.Y. ;  Mr.  John  N.  Hoff,  New  York  City ;  Prof.  H.  C. 
Thompson,  Washington,  D.C.;  Mr.  Paul  H.  Todd,  Kalamazoo,  Mich.;  and  Mr. 
John  Wiedmer,  St.  Louis,  Mo. 

The  work  was  begun  on  a  tract  of  about  four  acres  of  cultivated  muck  soil 
at  Great  Meadows,  N.J.,  and  Prof.  H-  C.  Thompson  has  been  in  charge  on  behalf 
of  the  Bureau  of  Plant  Industry.  The  work  is  now  in  its  fourth  season  and  much 
valuable  data  has  been  collected.  Field  work  was  begun  also  in  Indiana  last 
season,  and  it  is  hoped  to  extend  it  to  other  sections  of  the  country  with  a  view 
of  classifying  the  various  agricultural  anuck  soils,  and  to  detenmine  the  best  and 
most  economical  methods  of  fertilization  and  general  treatment,  and  the  best 
and  most  profitable  crops  which  can  he  grown  on  such  soils. 
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EDITORIAL. 

Several  months  have  passed  since  the  preceding  numher  of  the  Journal 
was  sent  out  to  members  and  subscribers.  Delay  in  publication  has  been  due 
partly  to  financial  reasons,  and  partly  to  the  interference  with  peat  operations 
in  Canada  occasioned  by  war  conditions. 

Manufacture  of  peat  fuel  at  Alfred  was  discontinued  in  August,  1914, 
shortly  after  the  outbreak  of  the  war.  Last  fall  the  plant  was  leased  by  a  local 
firm,  and  operations  were  carried  on  for  a  short  period,  practically  from  August 
1st  until  the  close  of  the  season  in  Septemiber.  During  this  time  about  900  tons 
of  peat  fuel  was  produced.  No  work  has  yet  been  undertaken  this  season,  the 
company  owning  the  plant  having  gone  into  liquidation  owing  to  financial  em- 
barrassments. 

Reference  was  made  in  our  last  issue  to  the  international  character  of  the 
meetings  of  the  Canadian  and  American  Peat  Societies,   and  members  of  this 
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Society  were  invited  to  attend  the  nintli  annual  meeting  of  the  American  Peat 
Society,  which  was  held  at  Detroit  on  Septemher  20th-22nd,  1915.  A  numfeer 
of  members  -of  the  Canadian  Peat  Society  were  in  attendance  at  the  sessions 
which  proved  to  be  of  unusual  interest. 

The  most  notworthy  feature  of  the  Oonvention  was  the  marked  attention 
paid  to  those  phases  of  the  utilization  of  peat  and  peat  lands  more  particularly 
connected  with  agricultural  development  of  peat  and  muck  lands  and  agricultur- 
al uses  of  peat  generally.  Practical  papers  dealing  with  various  phases  of  the 
subject  were  read  by  Paul  H.  Todd  of  Kalamazoo,  H.  E.  Wiedemann  of  St. 
Louis,  Mo.  and  John  Wiedmer  of  the  same  place  and  others,  several  of  which  ap- 
pear in  the  present  issue  of  our  Journal. 

Our  readers  who  are  interested  in  this  branch  of  peat  development  will 
find  the  opening  article,  devoted  to  Prof.  Bottomley's  discoveries  in  connection 
with  the  fertilizer  value  of  ba'cterized  peat,  of  special  interest  at  the  present 
time.  The  present  issue  marks  somewhat  of  a  departure  from  our  usuasl 
practice  inasmuch  as  it  is  devoted  almost  entirely  to  the  agricultural  utilization 
of  peat  and  peajt  lands.  When,  as  at  the  present  time,  the  importance  of  in- 
creased agricultural  production  is  .being  constantly  urged,  it  is  hoped  that  the 
discussion  of  the  potential  fertilizing  and  crop  producing  value  of  the  enormous 
deposits  of  humus  contained  in  our  peat  hogs  will  he  found  itimely  and  of  prac- 
tical value. 

A  communication  received  from  the  Secretary  of  the  American  Peat  So- 
ciety announces  the  death  at  his  home  in  New  Hampshire  of  Prof.  Charles  A. 
Davis  of  the  United  States  Bureau  of  Mines  staff.  'The  name  of  Prof.  Davis  has 
long  been  a  household  word  among  the  peat  men  of  the  United  States,  and  his 
work  for  and  in  connection  with  the  American  Peat  Society  has  been  of  ines- 
timable value.  Members  of  our  'Society  who  have  met  Prof.  Davis  at  the  annual 
gatherings  either  in  the  United  States  or  Canada  will  learn  with  deep  regret  of 
his  untimely  demise. 


PEAT  AND  THE  WAR. 

Among  the  results  of  the  present  conflict  in  Europe  has  been  a  marked 
growth  of  interest  in  the  economic  uses  of  peat,  both  in  the  industries  and  in 
agriculture. 

A  recent  article  in  the  Scientific  American  states  that  sphagnum  is  being 
largely  used  in  Great  Britain  for  surgical  dressings,  replacing  prepared  cotton 
wool  for  that  purpose. 

From  a  surgical  standpoint  sphagnum  moss  is  in  many  ways  superior  to 
other  dressings.  It  has  an  enormous  capacity  for  absorption  of  moisture,  such 
as  wound  seepage,  for  the  cellular  processes  (piickly  lead  licpiids  from  the  dir(>ct 
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point  of  absorpition  and  distriihuto  tihera  through  the  entire  pad  or  compress  of 
peat  moss.  This  is  highly  desira.l)le,  for  with  cotton  wool  liquids  quickly  work 
through  the  bandages,  clothing  or  ibedding,  to  their  detriment. 

Sphagnum  is  much  more  springy  than  cotton  wool,  its  touch  upon  the  bare 
skin  is  more  grateful,  and  it  does  not  mat  under  the  compression  of  bandages. 

The  economic  gain  from  the  use  of  sphagnum  is  also  considerable.  It  has 
been  estimated  that,  were  cotton  wool  used  exclusively  in  the  hospital  service, 
the  cos't  would  ibe  not  less  than  $200,000  per  annum  throughout  the  war  to  Great 
Britain  alone,  while  the  cost  of  the  moss  is  practically  negligible. 

The  moss  is  pulled  by  hand,  dried  on  netting  in  the  open  air,  and  all  twigs, 
grass,  leaves  and  other  foreign  matter  carefully  removed.  Following  its  clean- 
ing, the  moss  is  sterilized,  and,  after  a  final  drying,  is  packed  in  muslin  bags  for 
shipment  in  case  lots. 

Many  cases  of  these  dressings  ihave  been  used  in  France  and  Belgium. 
Sphagnum  has  also  'been  used  at  Malta,  Alexandria,  Oallipoli,  and  in  Seribia. 

In  Great  Britain  and  Ireland  much  interest  has  been  aroused  in  the  agri- 
cultural use  of  peat  .by  the  experiments  of  Prof.  'Bottomley  with  hacterized  peat 
as  a  fertilizer. 

Especially  in  Ireland  projects  are  rife  for  wider  utilization  of  the  peat 
bogs.  Since  the  troubles  of  the  Emerald  Isle  are  now  held  to  .be  chiefly  economic 
in  their  origin,  it  is  an  interesting  matter  of  speculation  what  would  have  been 
the  effect  on  the  conditions  prevailing  in  Ireland  had  the  peat  bogs  'been  utilized 
as  have  those  of  Holland. 

In  Ireland  it  is  estimated  that  there  are  4600  square  miles  of  peat  bogs, 
practically  all  uuworked.  In  the  Netherlands  probaibly  a  similar  area  of  bog 
lands  has  up  to  now  been  cleared  and  put  under  cultivation.  'The  peat  bogs  of 
Northern  Holland  alone  furnish  about  $3,000,000  worth  of  fuel  annually,  and 
over  200,000  tons  of  moss  litter  and  peat  dust.  About  10,000  families  are  em- 
ployed in  the  peat  fields,  and  many  prosperous  towns  owe  their  existence  and 
prosperity  to  the  peat  industries. 

The  peat  of  Holland  is  worked  under  government  concessions,  and  after 
the  peat  is  removed  the  land  must  be  left  fit  for  cultivation.  By  the  use  of  arti- 
ficial fertilizers  such  ground  is  soon  ibrought  into  a  high  state  of  cultivation. 
As  soon  as  the  growing  of  grain  and  the  raising  of  potatoes  is  sufficiently  de- 
veloped, factories  for  the  manufacture  of  strawboard  and  potato  flour  are  es- 
taiblished,  and  in  a  few  years  thriving  communities  spring  up  where  formerly 
all  was  waste  land.  The  sites  of  the  former  peat  bogs  of  Holland  are  now  occu- 
pied by  some  of  the  most  productive  agricultural  lands  in  the  world.  Possibly 
under  the  new  Home  Rule  conditions  to  prevail  in  Ireland  after  the  war  there 
will  be  some  organized  effort  made  to  emulate  the  example  of  Holland  in  the 
utilization  of  Irish  peat  'bogs. 
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In  the  'Scandinavian  countries  development  has  been  chiefly  towards  the 
greater  technical  use  of  peat,  especially  to  improve  its  quality  as  fuel,  and  to 
recover  its  ammonia  and  other  by-products. 

Importations  of  fuel  having  been  greatly  curtailed  owing  to  shipping  con- 
ditions, Holland  is  using  increased  amounts  of  peat  as  fuel,  and  also  is  employ- 
ing it  for  the  production  of  illuminating  gas. 

In  Russia  also,  the  prevailing  high  prices  of  coal  and  oil  have  •wonderfully 
stimulated  the  production  of  peat  fuel,  which  is  being  carried  on  upon  a  very 
large  scale  and  over  a  great  extent  of  country.  Russian  peat  operators  are  now 
turning  their  attention  to  the  introduction  of  improved  machinery,  whereby  the 
output  may  be  increased  with  the  same  labour. 

The  agricultural  value  of  the  peat  lands  of  Germany  is  under  present  con- 
ditions a  valuable  economic  asset.  Of  late  years  agricultural  commissions  have 
been  formed,  and  numerous  investigations  undertaken  with  a  view  to  utilize  the 
peat  lands  to  the  fullest  extent  possible  for  agricultural  purposes.  Sphagnum 
moss  is  also  used  in  Germany  to  take  the  place  of  cotton  wool  for  surgical  dress- 
ings. The  peat  layers  bedow  the  moss  are  being  used  as  packing  material,  while 
the  denser  peat  is  dried  and  rubbed  to  coarse  grains  to  take  the  place  of  cork  for 
insulation  purposes. 


ARTICLES  IN  BACK  NUMBERS. 

The  following  articles  and  references  to  agricultural  uses  of  peat  and  peat 
lands  have  appeared  in  former  issues  of  the  Journal. 
May  and  Aug.,  1912.     (Double  Number) . 

Peat  as  an  Agricultural  Asset. 

Thos.  S.  Gladding,  New  York. 

August,  1913. 

An  Investigation  as  to  Preservation  of  Apples  in  Peat  Mull. 

E.  Nystrom,  Jonkoping,  Sweden. 
Use  of  Peat  in  Earth  Closets. 

Thos.  Macfarlane,  late  Dominion  Analyst. 

December^  1913. 

Peat  Moss  as  Litter  and  for  Sanitary  Purposes. 

W.  E.  Todd,  St.  Stephens,  N.B. 
Bottomley's  Bacterized  Peat. 

Report  :by  J.  M.  Mussen,  Canadian  Trade  Commissioner,  Leeds,  Eng. 
Moss  Litter,  British  Imports,  1898-1912. 
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April,  1914. 

AgrieuLtural  Development  of  Peat  Lands  in  U.S. 
Work  of  Bureau  of  Plant  Industr}^ 

July,  1914. 

The  Bacterial  Treatment  of  Peat. 

W.  B.  Bottomley,  M.A.,  Ph.  D.,  F.L.S.,  Prof,  of  Botany  and  Vegetable 
Biology,  King's   College,  London,   Eng.      (From  Journal  of  the 
Royal  Society  of  Arts). 
Editorial  Comment  on  above. 
Peat  Litter  and  Mull  for  Hen  Houses. 


October,  1914. 

British  Patents  on  Uses  of  Peat  in  Manufacture  of  Stock  Foods. 
29,648,  Dec.  24,  1912— J.  J.  Eastick. 
7,687,  April  1,  1913— GVIolassine  Co.  and  J.  J.  A.  de  WhaHey. 
9,352,  April  21,  1913-^F.  Sahlfield. 

December,  1914. 

Preparation  of  Soil  Bacteria. 

U.S.  Patent,  1,099,121— G.  H.  Earp-Thomas. 
Preparation  of  Fertilizer  from  Peat. 

British  Patent,  10,996,  May  9,  1913— L.  von  Alphen. 

April,  1915. 

Utilization  of  Peat  Land  for  Cranberrj^  Culture. 

Dr.  C.  L.  Shear,  U.S.  Department  of  Agriculture,  Washington,  D.C. 
New  Method  of  Using  Peat  to  Save  Farmyard  Manure. 

Description  of  the  turret  covered-courts  invented  by  Dr.  Beccari  of 
Florence,  Italy. 

(Back  Numbers  of  the  Journal  may  be  had  at  25  cents  each.     Double 
Number,  50  cents.) 
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PATENTS  EELATING  TO  PEAT  ISSUED  BY  THE  CANADIAN 

PATENT  OJTICE. 

162326— May  4tli,  1915. 

J.  D.  Oligny,  'Montreal. 

Assigned  to  Ideal  Gas  Syndicate. 

Process  for  producing  gas'  from  peat  or  otlier  substances. 

The  oibject  of  the  invention  is  to  devise  a  simple,  cheap  and  efficient  method 
of  generating  gas  from  peat  in  a  moist  or  wet  state. 

The  peat  is  first  crashed  and  mixed  with  petroleum  or  crude  oil,  or  any 
suitable  carbonaceous  substance. 

The  gas  produced  'by  coking  of  the  peat  in  the  retont  passes  through  a 
series  of  three  condensing  coils  each  provided  with  a  connecting  pipe  whereby 
the  condensates  flow  down  into  a  common  receptacle.  Thence  through  an  out- 
let at  the  bottom  they  are  led  by  a  return  pipe  back  into  the  retort.  The  gas 
is  collected  and  drawn  by  an  exliauster  into  the  gasometer. 

Claim: — 'Process  for  the  production  of  gas  from  peat  or  other  substances 
consisting  in  subjecting  the  substance  to  continuous  heat  and  generating  gas 
laden  with  condensable  constituents,  then  passing  said  laden  gas  from  a  heat 
zone  and  condensing  and  passing  the  condensates  first  obtained  to  a  contiguous 
zone  of  tlie  heat  zone  and  further  passing  said  gas  partly  relieved  of  condensable 
constituents  and  condensing  the  gas  thus  passed  and  relieving  it  of  the  heavier 
condensates  and  draining  said  heavier  condensates  to  the  contiguous  zone, 
then  passing  the  gas  thus  twice  relieved  and  then  condensing  said  gas  and  re- 
lieving it  of  the  lighter  condensates,  then  drawing  said  lighter  condensates  and 
directing  them  to  the  said  contiguous  zone,  then  drawing  from  said  contiguous 
zone  the  condensates  and  returning  them  to  the  heat  zone  apart  from  the  out- 
flowing gas,  tben  passing  the  gas  relieved  from  the  condensates  and  collecting 
said  gas  in  a  collector,  then  creating  a  vacuum  beyond  said  collector  and  drawing 
said  gas  into  a  holder,  and  intermediately  in  the  Line  of  passage  sucking  in  air 
and  increasing  the  volume  of  the  gas  relieved  from  the  condensates. 

163083— May  29th,  1915. 

L.  B.  Lincoln,  Chicago,  111. 

Apparatus  for  and  process  of  distributing  peat  over  drying  beds. 

Peat  is  drawn  from  a  receptacle  in  which  it  has  been  deposited  after  being 
pumped  or  excavated  from  the  bog  and  macerated,  having  when  it  leaves  the 
receptacle  about  the  consistency  of  the  ordinary  tooth  paste  sold  in  tubes.  The 
receptacle  may  be  carried  by  the  pumping  or  excavating  machine  so  as  to  move 
along  with  the  latter  as  the  excavation  progresses.  A  pump,  preferably  of 
vacuum  type,  is  connected  to  the  source  of  supply  by  a  flexible  conduit.     The 
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pump  may  be  carried  upon  the  same  machine  as  the  source  of  supply  or  provided 
with  a  carriage  of  its  own.  A  conduit,  which  may  he  limited  in  length  only  by 
the  power  of  the  pump  to  force  the  peat  through  it,  is  laid  on  the  drying  bed  with 
one  end  adjacent  to  the  pump  and  connected  to  it  by  a  flexible  tube.  Distributed 
along  this  conduit  are  discharge  outlets  to  which  nozzles  may  be  attached  on 
either  side  for  the  discharge  of  the  peat  on  the  drying  ibed  both  in  advance  and 
in  rear  of  the  conduit.  The  discharge  nozzles  are  carried  on  the  ends  of  flex- 
ible pipes.  By  attaching  one  of  the  nozzles,  closing  all  other  outlets,  and  setting 
the  pump  in  operation  a,  stream  of  peat  will  be  discharged,  and,  by  drawing  the 
nozzle  along  "the  ground,  a  strip  of  peat  having  a  predetermined  width  and 
depth  will  be  laid  upon  the  ground.  By  moving  the  nozzle  ahead  and  sidewise 
a  second  sitrip  may  be  laid,  the  operation  being  continued  until  the  area  reached 
by  the  nozzle  is  covered,  when  the  operation  may  be  repeated  at  a  second  dis- 
charge outlet,  and  so  on  until  the  entire  area  adjacent  to  the  conduit  is  covered. 
As  the  position  of  the  pump  and  excavator  is  advanced,  a  second  conduit  may  be 
laid,  and  the  area  adjacent  to  it  similarly  covered.  Meanwhile  the  first  conduit 
is  moved  ahead,  and  the  two  used  alternately  as  the  excavation  progresses. 

After  the  peat  has  been  'spread  the  strips  may  be  cut  into  the  required 
lengths  by  a  suitable  cutter. 

In  order  to  prevent  clogging  of  the  discharge  pipe  it  may  be  provided  just 
beyond  each  of  the  discharge  outlets  with  a  suitable  gate  or  globe  valve.  Altern- 
atively, the  discharge  pipe  may  be  made  in  sections. 

Eleven  claims. 

163089^une  8th,  1915. 

Ernest  V.  Moore,  Peterboro,  Out. 
Peat  conveying  system. 

The  object  of  the  invention  is  to  provide  a  simple  and  efficient  means  for 
conveying  the  excavated  peat  from  the  excavator  to  a  travelling  briquetting  and 
spreading  mechanism. 

Two  anchorages  are  placed  at  opposite  ends  of  the  conveyor,  and  inter- 
mediate supports  located  at  suitable  intervals.  Electric  power  is  conveyed  from 
a  central  power  house  to  a  motor  located  conveniently  on  one  of  the  anchorages 
and  arranged  to  operate  the  'conveyor.  The  spreader,  which  runs  parallel  with 
the  conveyor,  is  operated  from  a  trolley  line  which  may  be  carried  hy  the  anchor- 
ages and  intermediate  supports. 

Each  anchorage  consists  of  a  movable  track  laid  upon  ties  which  are  held 
in  place  by  special  means,  carrying  a  car  upon  which  the  conveyor  proper  is 
mounted.  To  overcome  the  pull  of  the  conveyor  a  third  rail  is  provided,  mount- 
ed on  suitable  timbers,  and  facing  away  from  the  conveyor. 
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The  cars  forming  each  end  of  the  conveyor  comprise  a  platform  mounted 
by  means  of  wheels  on  the  rails,  and  having  also  horizontally  arranged  wheels 
bearing  against  the  third  rail  mentioned.  A  framework  mounted  on  each  car 
is  provided  with  an  extending  steady-leg  projecting  towards  the  opposite  end  of 
the  conveyor,  which,  if  desired,  may  be  provided  with  running  wheels  travelling 
on  an  auxiliary  track  parallel  with  the  rails  on  which  the  anchorage  is  mounted. 

The  conveyor  itself  consists  of  a  pair  of  cables  spliced  at  their  ends  into 
semi-circular  rails  mounted  in  the  framework  mentioned.  Below  these  cables 
is  an  endless  travelling  cahle  which  passes  over  large  rope  pulleys  horizontally 
mounted  in  the  framework  at  opposite  ends  of  the  conveyor,  and  immediately 
under  the  semi-circular  rails.  At  one  end  of  the  conveyor  the  pulley  is  driven 
by  electric  motor  so  tha;t  the  cable  travels  continually. 

The  intermediate  supports  each  comprise  a  small  platform  upon  which  is 
mounted  a  framework  carrying  a  cross  arm  fche  extremities  of  which  are  provided 
with  cable  anichors  in  which  the  stationary  cables  rest.  The  travelling  cahle  is 
unconnected  with  the  intermediate  -supports.  Above  this  cross  arm  is  a  second 
cross  arm  projecting  to  one  side  of  the  support  at  the  extremity  of  which  the 
wires  of  the  trolley  line  for  operating  the  spreader  are  supported  by  means  of 
suitable  insulators.  The  entire  support  is  mounted  by  means  of  running  w^ieels 
on  light  tracks  located  parallel  with  the  anchorage  tracks. 

The  conveyor  ibuckets  are  suspended  from  small  carriages  which  travel  up- 
on the  stationary  cables  and  semi-circular  rails  mentioned,  and  are  moved  by 
the  travelling  cable  to  which  they  are  connected  by  any  suitable  gripping 
device. 

In  operating  the  conveyor,  the  peat  from  the  excavator  is  delivered  "into 
the  buckets  which  are  constantly  moving,  and  which  are  dumped  when  they 
reach  the  spreader  and  returned  to  the  excavator  to  be  refilled.  The  spreader 
moves  up  and  down  along  the  cable  between  the  anchorages  under  its  own 
power,  and  is  regulated  to  discharge  the  briquetted  peat  at  the  same  rate  that 
the  peat  is  dug  up  by  the  excavator.  "When  all  the  peat  within  reach  of  the 
excavator  has  -been  dug,  the  anchorage  carriages  are  moved  at  right  angles  to 
the  direction  of  the  conveyor  a  suitable  distance,  the  excavator  and  spreader 
being  similarly  moved.  The  tension  of  the  conveyor  cables  will  cause  the  in- 
termediate supports  to  move  forward  simultaneously  with  the  movement  of  the 
anchorages.  If  they  do  not  come  quite  into  line  they  may  be  easily  moved  by 
a  winch  and  cable,  or  a  suitable  number  of  the  running  wheels  may  be  connected 
to  the  motor  operating  the  conveyor,  or  to  a  special  motor,  and  the  carriage 
moved  by  electric  power.  When  the  wliole  conveyor  has  moved  forward  the 
rails  and  ties  already  passed  over  are  taken  up  and  relaid  ahead  of  it. 

Nine  claims. 
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CANADA'S  PEAT  RESOURCES. 

— Canada  has  37,000  square  miles  (23,680,000  acres)  of  known  peat  bogs, 
but  these  form  proliably  but  a  small  fraction  of  the  total,  constituting  a  poten- 
tial national  asset  of  enormous  value. 

— ^Some  idea  of  the  possibilities  may  be  gained  from  the  estimate  that  28 
acres  of  peat  9  feet  deep  should  j^ield  50,000  itons  of  fuel ;  enough  to  supply  100 
families  for  25  years  allowing  20  tons  per  annum  to  each  family,  or  enough  to 
furnish  a  power  plant  of  100  H.P.,  using  steam  engines,  with  fuel  for  more  than 
25  years  of  300  ten-hour  days,  allowing  12  lbs.  of  fuel  per  H.P.  hour  developed. 
The- fuel,  if  used  in  a  suitable  gas  producer  would  last  the  same  pliant  about  100 
years. 

— Four  bogs  within  a  few  miles  of  Oittawa,  examined  by  Government  experts, 
are  estimated  to  contain  over  25,000,000  tons  of  fuel. 

—In  1914,  Canada  paid  to  the  United  States  $52,000,000  for  coal,  most  of 
which  went  to  pay  i;or  labor  and  transportation  charges. 

— In  addition  to  its  use  for  manufacture  of  fuel,  peat  may  be  utilized  to 
advantage  on  the  bog  for  production  of  electric  power  and  the  manufacture  of 
important  by-products,  the  chief  among  these  being  Sulphate  of  Ammonia, 
which  sells  at  $50  to  $70  a  ton. 

Apart  from  the  potential  value  of  our  peat  bogs  as  a  subsidiary  source  of 
fuel  supply  and  for  production  of  sulphate  of  ammonia,  there  are  numerous  other 
products  such  as  moss  litter,  peat  dust,  alcohol,  acetic  acid,  acetone,  tar,  tar  oils, 
creosote,  etc.,  which  might  form  the  feasis  of  paying  industries  giving  employ- 
ment to  many  people,  w^here  now  we  have  only  waste  lands. 

In  the  peat  bogs  of  Northern  Holland  alone  it  is  stated  that  about  $3,000,000 
worth  of  peat  fuel  is  made  yearly,  and  over  200,000  tons  of  peat  moss  litter. 
About  10,000  families  are  employed  in  the  peat  tields,  and  many  prosperous 
towns  owe  their  existence  and  prosperity  to  the  industry.  In  addition  to  ship- 
ments made  by  rail,  it  is  estimated  that  peat  furnishes  annually  about  48,000 
cargoes  to  the  Dutch  canal  boats. 

The  recent  discovery  by  an  English  scientist  of  the  valuable  fertilizing 
properties  of  bacterized  peat,  if  experimental  results  thus  far  obtained  are  widely 
repeated  in  field  culture,  is  likely  to  ibecome  of  great  importance  to  Canadian 
farmers,  gardeners  and  fruit  raisers. 

— From  all  indications,  the  millions  of  acres  of  waste  lands  in  Canada  peat 
bogs  may  eventually  furnish  the  basis  for  industries  employing  a  large  number 
of  people,  and  adding  enormously  to  the  national  wealth. 
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164843-^Sept.  14, 1915. 

Nils  Testrup,  London,  England,  and  Thomas  Rigby,  Dumfries,  iScotland. 

Assigned  to  Wet-Carbonizing,  Limited. 

Treatment  of  peat. 

In  wet-carbonizing  peat  in  apparatus  proposed  by  Ekenberg  wherein  rotat- 
ing tubular  elements  are  employed,  the  provision  of  the  rotating  elements  is  a 
large  factor  in  initial  cost  of  the  apparatus  and  a  source  of  substantial  cost  in 
operation,  owing  to  wear  and  need  of  replacement  of  parts. 

If  the  peat  pulp  to  be  carbonized  is  forced  through  the  apparatus  at  con- 
siderable velocity  it  is  possible  ibj  ^this  means  alone  to  prevent  blocking  and  other 
difficulties  which  the  rotation  of  the  elements  was  intended  to  avoid,  and  it  be- 
comes unnecessary  to  provide  such  rotating  elements.  The  high  rate  of  flow 
tends  to  result  in  incomplete  'carbonization.  The  material  therefore  requires  to 
be  maintained  for  some  appreciable  period  at  the  carbonizing  temperature  be- 
fore it  is  allowed  to  cool  by  transfer  of  its  heat  to  'a  fresh  quantity  of  the 
material. 

The  invention  consists  in  apparatus  for  the  heat  treatment  of  wet  peat  in 
which  the  peat  pulped  to  a  viscous  condition  is  forced  through  heat  exchanging 
passages  by  such  a  pressure  that  its  velocity  is  such  that  the  same  alone  prevents 
deposition  and  enhances  the  heat  transmission,  while  it  becomes  possible  to  cause 
agitation  within  the  peat  pulp  by  the  use  of  simple  stationary  devices,  and  in 
which,  moreover,  the  peat  after  having  been  raised  to  the  desired  e'a)ribonizing 
temperature  is  maintained  at  this  temperature  for  a  period  sufficient  to  allow 
carbonizing  to  proceed  to  the  desired  extent. 

The  carbonizing  element  is  composed  of  long  concentric  stationary  tubes, 
say  respectively  of  3I/2  inches  internal,  4  inches  external,  and  5  inches  internal 
diameter,  and  700  to  1000  feet  in  total  length,  which  may  be  divided  into  five 
sections  or  sets  of  tubes.  Hot  effluent  is  pumped  through  the  outer  tubes  of  the 
first  section  in  a  direction  opposite  to  that  of  the  flow  of  peat  pulp  through  the 
inner  tubes,  whereby  the  latter  is  regeneratively  treated.  In  a  subsequent  set 
of  tubes  the  heat  is  supplied  by  means  of  a  steam  jacket,  and  the  peat  after  flow- 
ing through  the  inner  tube  reverses  direction  and  flows  through  the  outer  tube. 
The  material  having  been  raised  to  the  desired  temperature  passes  into  a  closed 
vessel  provided  with  a  rotating  mixer  and  baffles  reducing  the  flow. 

With  peat  pulp  finely  macerated  and  containing  about  94%  water,  from 
9  in.  to  3  ft.  per  second  has  been  found  a  satisfactory  a-ate  of  flow.  The  pressure 
required  in  the  case  of  an  apparatus  of  the  dimensions  instanced  to  give  the 
pulp  the  desired  velocity  through  the  apparatus  amounts  to  several  hundred 
pounds  per  sq.  in.,  800  in  one  particular  experiment. 

Eight  claims. 
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CANADA'S   CALL 
FOR  SERVICE  AT   HOME 


Produce  More  and  Save  More 


The  Empire  needs  food,  if  you  are  not  in  the 
fighting  line  you  may  be  in  the  producing  line. 
Labour  is  limited — all  the  more  reason  to  do 
more  than  ever  before.  Grow  food  for  the  men  who  are  fighting  for  you.  The  Allies 
need  all  the  food  that  you  can  produce.  Every  little  helps.  You  are  responsible  for 
your  own  work.  If  you  cannot  produce  as  much  as  you  would  Uke,  produce  all  you 
can.  Work  with  the  right  spirit.  Put  fighting  energy  into  your  effort  and  produce) 
now  when  it  counts.  The  more  you  produce  the  more  you  can  save.  Producing  and 
saving  are  war-service. 


Make  Your  Labour  Efficient 


in  war-time  do  not  waste  time  and   energy  on 
unimportant  and  unprofitable  work.     Economize 

labour.      Put    off    unproductive   work   till    after 

the  war,  and,  if  possible,  help  in  producing  something  needed  now.  Let  us  not  waste 
labour.  Canada  needs  it  all.  If  possible  help  to  feed  the  Allies.  Make  your  back-) 
yard  a  productive  garden.  Cultivate  it  with  a  will.  Make  your  labour  count  for  as 
much  as  possible. 


Do  Nof  Waste  Materials 


There  should  be  no  waste  in  war-time.  Canada 
could  pay  the  annual  interest  on  her  war  ex- 
penditure out  of  what  we  waste  on  our  farms, 
in  our  factories,  in  our  homes.  Every  pound  of  food  saved  from  waste  is  as  good  as  a 
pound  of  increased  production.  The  way  for  a  nation  to  save  is  for  every  individual 
to  save.  France  is  strong  to-day  because  of  thrift  in  time  of  peace.  The  men  and' 
women  of  Great  Britain  are  not  only  "doing"  but  are  learning  to  "do  without." 


Spend  Your  Money  Wisely 


Practise  economy  in  the  home  by  eliminating 
luxuries.  Wasting  our  dollars  here  weakens  our 
strength  at  the   Front.     Your  savings  will   help 

Canada  to  finance  the  war.    Save  your  money  for  the  next  Dominion  War  issue.  There 

can  be  no  better  investment. 
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CLUSTER   OF   BLUEiBEUUIES    OIN  A    3    YBA'R   OLD  HYBRID. 

Cluster  of  Iberries  (about  %  of  natural  size)  from  one  of  the  hybrid  ibushes  shown  in  Fig.  2. 
'J'he  beirie.s  had  a  very  light  blue  color,  firm  but  juic.y  flesh,  exceptionally  delicious 
llavor,  and  seeds  so  s.mall  as  not  to  be  noticeable  when  the  berries  were  eaten.  The 
small  berries  on  t'he  cluster  were  still  green  and  such  berries  increase  rapidly  in  size 
dui-ing  the  few  days  of  rii)ening. 
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BLUEBERRIES  ON  PEAT  SOILS. 

There  have  been  in  progress  for  some  time  in  New  Jersey  experiments 
looking  to  the  commercial  growth  of  blueberries  in  field  plantations,  and  an 
interesting  bulletin  on  the  subject  has  recently  been  issued  by  the  United 
States  Bureau  of  Plant  Industry.* 

Prom  this  it  appears  that  success  in  bluebeiTy  culture  rests  on  the  recog- 
nition of  two  peculiarities  in  the  nutrition  of  these  plants;  (1)  their  require- 
ment of  an  acid  soil;  (2)  their  possession  of  a  root  fungus  that  appears  to  "have 
the  beneficial  function  of  supplying  them  with  nitrogen. 

If  blueberries  are  planted  in  a  soil  with  alkaline  or  neutral  reaction,  such 
as  the  ordinar}^  rich  garden  or  fertile  field,  it  is  useless  to  expect  their  success- 
ful growth.  In  such  a  situation  they  become  feeble  and  finally  die.  They  re- 
quire an  acid  soil,  and  thrive  best  in  a  mixture  of  sand  and  peat. 

Good  aeration  of  the  s'oil  is  another  essential.  It  is  commonly,  but  erron- 
eously, supposed  tliat  the  swamp  blueberry  (Vaccinium  corymbosum),  the 
species  chiefly  desirable  for  cultivation,  grows  best  in  a  permanently  Avet  soil. 
The  three  fundamental  requirements  of  successful  blueberry  culture  are,  (1) 
an  acid  soil,  especially  one  composed  of  peat  and  sand;  (2)  go'od  drainage  and 
thorough  aeration  of  the  surface  soil;  and  (3)  permanent  but  moderate  soil 
moisture. 

Next  in  importance  to  soil  conditions  is  a  convenient  location  with  refer- 
ence to  a  good  market.  Situations  liable  to  late  spring  frosts  should  be  avoid- 
ed, for  while  the  blueberry  plant  itself  is  seldom  injured  by  freezing  its  crop 
of  fruit  is  often  destroyed  in  this  way.  It  may  be  found  that  provisions  for 
flooding  blueberry  plantations  will  save  a  crop  often  enough  to  waiTant  the 
installation  of  flooding  equipment.  In  locating  a  plantation,  therefore,  it 
would  be  well  to  choose  a  situation  that  could  be  flooded,  if  flooding  proved 
later  to  be  commercially  advantageous. 

♦UTDited   Sitates  Departmemt  of  Aigricuilture   BiuMetm  No.   334,  Direotions  for   Blueberry 
Culture,  1916,  by  Frederick  V.  CoviMe,  Bioitaniist. 
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Althougli  blueberry  plantations  may  be  formed  by  the  transplanting  of 
unselected  wild  bushes  or  by  the  growing  of  chance  seedlings,  neither  of  these 
courses  is  advocated,  because  neither  would  result  in  the  production  of  fruit 
of  an  especially  superior  (juality.  Until  nurserymen  are  prepared  to  furnish 
plants  asexually  propagated  from  superior  istocks  the  cultivator  should  begin 
by  transplanting  the  best  wild  bushes,  selected  when  in  fruit  for  the  size, 
color,  flavor  and  earliness  of  the  berry  and  the  vigor  and  productiveness  of  the 
bush.  These  should  be  propagated  by  layering  and  by  cuttings  until  his  plan- 
tation is  completed.  Through  a  combination  of  these  methods  a  valuable  old 
plant  can  be  multiplied  by  seve^ral  hundred  at  one  propagation,  the  fruit  of 
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PLANTATION   OF   3   YliAU   OLD  iBLUEBEPJlY   HYBiHUS   AT    WHITKSBOG,    N.S. 
Hybrids  between  two  selected  wild  stocks:  seed  sown  Sept.  9th,  1912:  photograph  taken  July  27th, 
1915.     In  the  third  year  from  the  seed  they  produced  their  first  commercial  crop,  valued 
at  $37  per  acre,   gross  receipts.      The  rows  are  5   feet  apart   and   plants   3   feet  apart   in 
the  row,  too  close  a  s^pacing  for  a  permanent  plantation. 

tbe  progeny  retaining  all  tlie  characteristics  of  the  parent.  Detailed  direc- 
tions for  carrying  out  the  several  methods  of  propagation  are  given,  in  the 
bulletin. 

It  is  important  that  a  plantation  should  not  be  made  up  wholly  of  cuttings 
from  one  bush.  W'hen  blueberry  flowers  are  pollinated  with  pollen  from  their 
own  bush  the  berries  are  fewer,  smaller  and  later  in  maturing  than  w-hen  the 
pollen  comes  from  another  bush.  iSome  bushes  are  almost  sterile  to  their  own 
pollen.  The  pollen  of  a  plant  grown  from  a  cutting  is  likewise  unsatisfactory 
for  the  pollination  of  tlie  parent  plant  or  of  other  plants  grown  fi'oin  cuttings 
of  it.  At  least  two  stocks  should  be  used,  a  row  of  plants  from  one  stock  be- 
ing followed  by  a  row  from  the  other.  For  production  of  a  crop  under  field 
conditions  insects  ai-c  r(M|uired  to  carry  pollen  from  one  flower  to  another.  The 
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honey  bee  works  little  on  bluebeiTy  flowers,  wliieli  are  pollinated  chiefly  by 
bumblebees  and  sonip  of  the  solitary  wild  bees. 

The  most  favorable  location  for  bluebei'ry  culture  is  a  moist  area  with  a 
peat  covering  and  sand  subsoil,  the  peat  preferably  of  such  thickness  that  deep 
plowing  will  turn  up  some  of  the  underlying  sand.  The  land  should  be  so 
ditched  that  the  water  level  can  be  kept  at  least  a  foot  below  the  surface  of 
the  ground  during  the  growing  season.  The  ground  should  be  plowed  to  the 
depth  of  about  eight  inches  and  tilled  during  the  season  before  planting  to 
kill  wild  vegetation.  Tillage  to  keep  down  weeds  should  be  thorough  after 
planting,  but  should  be  very  shallow  over  the  root  mats,  not  more  than  two  or 
three  inches.  The  plants  are  preferably  set  about  eight  feet  apart  each  way 
in  the  rows. 

i\ranure  is  no't  necessary,  and  in  the  present  state  of  kiiowledge  may  be 
regarded  as  dangerous,  although  in  small  quantities  it  serves  to  stimulate  the 
plants,  at  least  temporarily.  The  danger  from  manure  apparently  lies  in  its 
tendency  to  injure  the  beneficial  root  fungus  of  the  plant.  Lime  is  positively 
injurious  to  the  plants.  As  no  fertilizer  is  .required  to  make  the  swamp  blue- 
berry fruit  abundantly  and  continuously  in  suitable  peat  and  sand  soils 
properly  handled  the  use  of  fertilizers  in  commercial  plantations  is  not  advo- 
cated. For  those  desiring  to  experiment  with  fertilizers  the  following  acid 
mixture  is  recommended,  applied  at  the  rate  of  1000  lbs.  per  acre. 

Lbs. 

Acid  phosphate    (16%   available  phosphoric   acid) 600 

Sulphate  of  potash   (50%  potash)   200 

Sulphate  of  ammonia  (20%  nitrogen) : 200 

(Muriate  of  potash  may  be  substituted  for  the  sulphate  of 

ajnmonia). 

Plants  do  not  come  into  commercial  bearing  in  field  plantations  until 
they  are  three  or  four  years  old  when  they  are  from  one  to  three  feet  high. 
They  then  increase  slowly  to  full  size  and  bearing.  Wild  bushes  live  to  great 
age,  often  50  to  100  years,  still  bearing  heavily,  and  often  attain  a  height  of 
six  to  eight  feet  when  growing  in  full  sunlight  and  more  when  shaded.  The 
New  Jersey  plantations  have  not  yet  reached  mature  age,  but  a  smaU  planta- 
tion near  Elkhart,  Indiana,  now  about  27  years  old  affords  some  knowledge  of 
the  probable  commercial  results  to  be  expected.  The  plantation  of  about  two 
and  a  half  acres  was  started  in  1889  in  a  natural  blueberry  bog  which 
wa/s  drained  and  set  with  unselected  wild  blueberries.  Better  results  would 
undoubtedly  have  been  obtained  by  careful  selection,  hybridization  and  prop 
agation  of  stock.  However  the  plantation  was  profitable  from  the  first. 
Figures  are  available  from  1910  to  1915  inclusive.  The  former  year  Tvas  one 
of  almost  entire  failure  from  spring  frosts.     For  the  fivt  years  1911-1915  the 
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average  yield  was  over  2UUU  quarts  of  rriiil  per  acre,  yielding  at  an  average 
price  of  14  cents  an  annual  profit  of  $137  per  acre.  The  annual  expenses  for 
weeding,  cultivation  and  irrigation  were  about  $20  per  acre.  Cost  of  picking 
five  cents  a  quart.  Maintenance  of  equipment  about  $2  per  acre,  crates  and 
boxes  being  used  repeatedly.  In  the  computation  of  profits  $12  per  acre  was 
allowed  for  interest,  $2  for  taxes,  and  $4  for  depreciation  or  sinking  fund. 

Only  a  beginning  has  been  made  in  improvement  of  t'be  blueberry.  By 
selecting  superior  wild  strains  and  hybridization  berries  seven-eight'S  of  an 
inch  in  diameter  have  already  been  produced  in  the  greenhouse.  The  yield 
and  profits  from  such  berries  in  field  plantations  are  not  yet  known.  Blue- 
berry culture  has  a  much  more  profound  significance  than  the  mere  addition 
of  another  to  the  list  of  agricultural  industries  as  it  promises  to  add  to  the 
general  welfare  through  the  utilization  of  land  otherwise  almost  valueless, 
and  offers  a  profitable  industry  to  individual  landowners  in  districts  where 
general  agricultural  conditions  are  unpromising. 


CANADIAN  PEAT  INVESTIGATIONS,  1908-1914  INCLUSIVE. 

Systematic  investigation  of  the  peat  bogs  of  Canada  Vvith  a  view  to  as- 
certaining their  loca'tion,  extent,  depth,  character  and  suitability  for  produc- 
tion of  fuel  and  litter  has  been  carried  on  since  1908.  The  work  has  been  under 
the  superintendence  of  Mr.  Anrep,  son  of  the  late  Aleph  Anrep,  the  Swedish 
inventor  of  important  peat  machinery  extensively  used  in  Europe. 

The  bogs  thus  far  selected  for  investigation  have  been  for  the  most  part 
those  located  at  convenient  shipping  points,  leaving  the  extensive  areas  of  the 
hinterland  for  subsquent  investigation  as  demand  may  arise. 

During  the  period  from  1908  to  the  close  of  the  season  of  1914,  there  have 
been  located,  delimited,  mapped,  and  investigated  as  to  depth,  oharacter  and 
quantity  of  peat  available  for  commercial  exploitation  as  fuel  or  litter,  25 
bogs  in  Ontario,  12  in  Quebec,  8  in  Nova  Scotia,  6  in  Prince  Edward  Island, 
and  7  in  Manitoba,  50  in  all,  covering  about  140,000  acres  altogether  and  esti- 
mated to  be  capable  of  yielding  about  115,000,000  tons  of  fuel.  12  bogs  were 
found  to  be  in  part  or  as  a  whole  adaptable  for  production  of  peat  litter, 
having  an  estimated  capacity  of  production  of  about  10,500,000  tons. 

Seven  Ontario  bogs  investigated  within  convenient  shipping  distance  of 
Toronto  are  estimated  to  be  capable  of  producing  approximately  26,500,000 
tons  of  fuel. 

Seven  bogs  in  the  Montreal  district  could  furnish  that  city  with 
23,500,000  tons  of  fuel. 
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Five  bog's  along  tlie  lower  St.  Lawrence  in  Kamouraska  and  Temiseouata 
counties,  convenient  to  t'he  city  of  Quebec  by  water,  are  estimated  to  be  cap- 
able of  supplying  16.250,000  tons  of  fuel  and  5,750,000  itons  of  peat  litter. 

Nova  Scotia  bogs  investigated  in  Yarmouth,  S'helburne  and  Lunenburg 
counties  will  produce  6,250.000  tons  of  fuel  and  500,000  tons  of  poiat  litter. 

Six  bogs  investigated  in  Prince  Edward  Island  can  furnish  1,250,000  tons 
of  fuel  and  over  1.000.000  tons  of  litter. 

The  seven  bog's  investigated  in  Manitoba  make  no  great  showing  as  to 
fuel  production,  the  aggregate  production  being  placed  at  less  than  2,000,000 
tons,  but  the  Julius  bog.  with  an  estimated  production  of  about  2,500,000  tons 
is  one  of  the  most  extensive  peat  litter  bogs  thus  far  examined. 

In  addition  to  the  bogs  surveyed,  preliminary  investigations  have  been 
made  of  nearly  250,000  acres  of  marsh  lands  in  Manitoba,  mostly  too  shallow 
or  not  sufficiently  humified  for  manufacture  of  fuel. 

The  following  tables  summarize  in  convenient  form  the  outstanding  fea- 
tures of  the  information  with  regard  to  bogs  examined  contained  in  the  several 
bulletins  relating  ito  the  subject  issued  from  time  to  tim'C.  At  a  time  like  the 
present  when  stock  is  being  taken  of  the  natural  resources  of  the  country,  the 
importance  of  these  inve.stigations  will  be  readily  recognized. 

The  following  bulletins  have  been  issued  by  the  Mines  Branch  of  the 
Department  of  Mines  recording  the  progress  of  the  investigations : — 

Bulletin  No.     1 — Investigation  of  the  Peat  Bogs  and  Peat  Industry  of  Canada 

during  the  season  1908-09.  by  Erik  Nystrom,  M.E.  and  A.  Anrep,  ^I.E. 
Bulletin  No.  4 — Investigation  of  the  Peat  Bogs  and  Peat  Industry  of  Canada 

during  the  season  1909-10,  by  Aleph  Anrep,  Jr. 
Bulletin  No.  8 — Investigation  of  the  Peat  Bogs  and  Peat  Industry  of  Canada 

during  the  season  1910-11,  by  A.  Anrep. 
Bulletin  No.  9 — Investigation  of  the  Peat  Bogs  and  Peat  Industy  of  Canada 

1911-12,  by  A.  Anrep. 
Bulletin  No.  11 — Investigation  of  the  Peat  Bogs  and  Peat  Industry  of  Canada 

1913-14,  by  A.  Anrep. 
Bulletin  No.  1  contains  reports  of  investigations  of  the  Mer  Bleu,  Alfred, 
Welland,  Newington,  Perth  and  Victoria  Road  bogs,  all  in  Ontario. 

Bulletin  No.  4  describes  the  Brunner,  Komoka,  Brockville  and  Rondeau 
bogs. 

Bulletin  No.  8  records  operations  of  the  Crovernment  peat  plant  at  Alfred 
during  the  season  of  1910,  and  gives  detailed  accounts  of  the  Crozier,  Fort 
Francis,  Coney  Island,  Lac  du  Bonnet,  Transmission,  Corduroy.  Boggy  Creek, 
Rice  Lake,  Mud  Lake,  Litter  and  Julius  bogs.    In  addition  to  these  are  reports 
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of  preliminary  investigations  of  the  W'hitemoiith,  Plum,  Netlej^,  Clandeboye, 
Big  Grass,  Douglas,  McCreary,  Ochre  River  and  Dauphin  marshes  in  Manitoba. 

Bulletin  No.  9.  Detailed  reports  of  investigation  of  the  Large  and  Small 
Tea  Field,  Lanoraie,  St.  Hyacinthe,  Riviere!  du  Loup,  Cacouna,  Leparc,  St. 
Denis  and  Riviere  Quelle  bogs  in  Q'uebec,  and  Moose  Mountain  bog  in  Ontario. 

Bulletin  No.  11.  Reports  on  the  Ridhmond,  Luther,  Am'aranth,  Durham, 
Eastnor,  Cargill,  Westover,  Marsh  Hill,  Sunderland,  Manilla,  Stoeo,  Clairview, 
Tweed  and  Buller  bogs  in  Ontario;  the  L'Assomption,  St.  Isidore  and  Holton 
bogs  in  Quebec;  the  Black  Marsh,  Portage,  Miscoudhe,  Muddy  Creek,  Mount 
Stewart,  Black  Banks  and  Mermaid  bogs  in  Prince  Edward  Island  and  the 
Caribou,  Cherryfield,  Tusket,  Makoke,  Heath,  Port  Clyde,  Latour  and  Clyde 
bogs  in  Nova  Scotia. 

The  bulletin  is  profusely  illustrated  containing  among  other  things,  forty- 
six  full  page  plates  illustrative  of  the  botany  of  the  bogs.  Insert  maps  show 
clearly  the  loeation  of  tlie  bogs  investigated.  An  important  new  feature  is  the 
inclusion  of  twenty-four  appendices  with  copies  of  Canadian  patents  descrip- 
tive of  improvements  in  machinery  for  the  handling  and  manufacture  of  peat 
fuel,  including  drawings. 


PRELIMINARY  INVESTIGATIONS. 

RICE  LAKE— Situated  about  T^U  miles  from  Point  Dubois,  Man.  This 
bog  has  a  very  small  area,  consisting  of  a  comparatively  narrow  strip  surround- 
ing the  lake.  The  peat  is  poorly  humified  and  cannot  be  used  for  the  manu- 
facture of  peat  fuel. 

WHITEMOUTH  MARSH— 2  miles  east  of  Whitemouth,  Man.  Estimated 
area  200,800  acres.  Approximate  area  investigated,  97,000  acres.  About 
39,000  acres  lie  north  of  the  C.  P.  Ry.  The  average  depth  around  the  margin 
is  7  to  8  ft.    Average  depth  of  the  middle  part  of  the  bog  is  about  11  to  12  feet. 

13,000  acres  south  of  the  C.  P.  Ry.  have  an  average  depth  of  4  to  5  feet. 

45,000  acres  south  of  the  Transcontinental  Railway  are  heavily  wooded 
and  shallow,  having  an  average  depth  of  2  to  5  feet  underlaid  principally  with 
a  compact  blue  clay. 

The  peat  is  not  sufficiently  humified  for  peat  fuel  and  too  much  humitied 
for  peat  litter.  If  drained,  humification  would  proceed  rapidly  and  the  area 
north  of  the  C.P.R.  might  be  utilized  for  production  of  fuel.  Taking  into 
account  the  improvement  wliicli  could  result  in  surrounding  farm  land  conse- 
(|uent  upon  this  drainage,  the  undertaking  would  eventually  be  a  paying 
proposition. 
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PLUM  MARSH— 11/2  miles  southwest  of  Whitemouth,  Man.  Approximate 
area  9,000  acres.  The  peat  is  shallow,  the  average  depth  2  to  4  feet  and  is  un- 
suitable for  either  fuel  or  litter,  but  after  drainage  the  land  will  eventually 
be  recovered  for  agricultural  purposes. 

NETLEY  MARSH— 11/0  miles  from  Netley,  Man.  Approximate  area, 
25,000  acres.  Depth  of  peat  varies  from  2  to  5  feet  and  a  large  portion  of  the 
marsh  is  flooded  for  the  greater  part  lof  the  year.  The  northern  part  is  utilized 
for  hunting  grounds  and  the  southern  part  for  growing  hay. 

CLANDEBOYE  MARSH— 4  miles  west  of  Clandeboye,  Man.  Approxi- 
mate area  27,000  acres.  This  marsh  is  shallow,  averaging  in  depth  from  2  to 
5  feet,  and  is  unsuitable  for  manufacture  of  fuel  or  litter,  but  by  drainage 
valuable  land  could  be  recovered  for  agricultural  purposes. 

BIG  GRASS  MARSH — 2  miles  from  Gladstone,  Man.  Approximate  area, 
50,000  acres.  Varies  in  depth  from  1  to  4  feet.  The  Manitoba  Government 
are  dredging  a  trench  through  the  bog. 

DOUGLAS  PEAT  BOG— 1/0  a  mile  from  Diouglas,  and  13  miles  east  of 
Brandon,  Man.  Approximate  area,  13,000  acres.  Depth  1  to  4  feet,  poorly 
humified  and  unsuitable  for  fuel  or  litter.  Valuable  agricultural  land  can  be 
recovered  by  drainage  of  this  area. 

McCREARY  MARSH — 4  miles  east  of  McCreary,  Man.  Covers  more  or 
less  of  townships  20  and  21,  ranges  14  and  15  west.  Depth  1  to  3  feet.  Could 
be  used  profitably  if  drained. 

OCHRE  RIVER  MARSH— 6  miles  northeast  of  Ochre  River,  Man.  Ap- 
proximate area,  9,000  acres.  Shallow  and  unsuitable  for  fuel  or  litter,  but  can 
be  drained  and  utilized  for  agricultural  purposes. 

DAUPHIN  MARSH — West  of  Dauphin  Lake,  Man.  Approximate  area 
6,000  acres.    Similar  to  Ochre  River  Marsh. 

MOOSE  MOUNTAIN  BOG  about  221/0  miles  from  Sellwood  Station, 
Ontario,  on  the  Canadian  Northern  Railw^ay,  has  an  area  of  only  9  acres.  The 
peat  is  well  humified  and  has  an  average  depth  of  6  feet,  but  owing  to  this 
small  area  the  bog  is  of  no  commercial  importance. 
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PEAT  LITTER   l^OGS  INVESTIGATED. 


Est.   production 
I'eat  Litter 

20  % 

Moisture 

Tons 


Absorptive  Capacity 


25% 
Moisture 


Phosphorus 

% 


Nitrogen 
% 


Ontario 

Crozier    

Quebec 

Riviere  du  Loup 

*Cacouna    

St.  Denis   

Riviere  Quelle 

Nova  Scotia 

Caribou    

tHeath    

Prince  Edward  Island 

Portage 

Miscouche    

**B]aek  Banks 


Manitoba 


Litter 
Julius 


518,291 
I 
1,927,666       11.4 

602,773    j 

602,772    I 
2,623,734 

436,155       13.6 

104,000         8.2 


184,000 
109,000 
838,000 


104,230 

2,448,881 


12.6 
15.6 
15.2 

17.4 

16. 


9.9 
5.9 

9.2 
11.5 
11.1 

12.9 

11.8 


.037 


.037 


.030 
.041 

.028 
.057 


1.0 


0.9 


1.35 
1.0 


Top  layer 
1  metre. 

2nd  layer 
1  metre. 

3rd  layer 
1  metre. 


*Contains  tO'O  much  'humus  to  produce  a  first-class  litter. 

tDid  not  behave  like  the  other  peat  litters,  but  formed  a  kind  of  gelatin- 
ous mud  in  the  wire  basket,  through  which  water  ran  with  difficulty  and  as  the 
area  is  comparatively  small,  it  would  not  be  advisable  to  erect  a  peat  litter 
plant  on  a  commercial  basis. 

**Ash  in  moisture  free  peat,  surface  layer,  2.7,  2nd  layer,  3.7,  3rd  layer,  4.4. 
ft  Absorptive  capacity  about  satisfactory. 
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EDITORIAL. 
THE  ALFRED  PEAT  PLANT. 

Elsewhere  in  this  issue  appears  an  advertisement  offering  for  sale  the  peat 
plant  and  property  at  Alfred,  Ont. 

An  exceptional  opportunity  is  afforded  to  any  one  interested  in  peat 
development  to  acquire  at  low  cost  a  well  situated  bog  already  cleared,  drained 
and  in  condition  for  working  and  an  up-to-date  and  eilicient  plant  for  the 
manufacture  of  peat  fuel. 

Owing  to  the  war  operations  at  this  plant  were  discontinued  some  months 
ago.  Subsequent  to  the  successful  demonstration  of  peat  fuel  manufacture 
with  the  Anrep  machine,  such  as  are  used  in  large  numbers  in  Europe,  com- 
bined with  a  Jacobson  field  press  and  movable  tracks  for  spreading  the  raw 
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peat  on  the  drying  t\o\d,  wliieh  was  made  by  ihe  Government  in  1910,  the 
property  was  acquired  by  private  parties.  A  new  mechanical  excavator, 
according  to  designs  of  the  late  Aleph  Anrep,  and  having  about  double  the 
capacity  of  the  former  plant  was  erected.  During  the  next  three  seasons  this 
machine  was  perfected,  and  an  electrically  operated  cableway  and  spreader 
for  distribution  of  the  raw  peat  on  the  drying  ground,  the  inventions  of 
Ernest  V.  Moore,  M.E.,  were  erected  and  the  wiiole  plant  put  into  operation. 

A  company  was  formed  to  operate  the  new  plant,  and  was  in  process  of 
financing  the  undertaking  when  war  broke  out  and  tlie  plant  was  shut  down. 
The  company  has  since;  passed  into  the  hands  of  a  liciuidator.  Last  year  a  local 
firm  at  Alfred  operated  the  plant  for  a  short  time  under  lease  from  the  liquid- 
ator, producing  about  900  tons  of  excellent  fuel  up  to  the  close  of  the  season. 
Efforts  to  lease  the  plant  for  the  season  of  1916  failed  owing  to  the  order  of 
the  court  directing  a  sale  to  be  made. 

Alfred  is  favorably  located  with  regard  to  both  Ottawa  and  Montreal 
markets,  and  though  no  sales  organization  has  been  eflt'ected,  results  indicate 
that  the  entire  output  of  the  plant  can  be  readily  disposed  of  at  good  prices. 
Ijast  season  the  fuel  sold  at  $3.50  F.O.B.  Alfred,  or  $5.75  per  ton  delivered  in 
Ottawa.  As  coal  prices  have  since  advanced  materially  there  should  be  no 
difficulty  in  securing  these  or  higher  prices. 

Apart  from  the  demand  for  fuel  the  product  of  the  plant  should  readily 
find  market  for  use  by  fertilizer  manufacturers.  Enquiries  made  some  time  ago 
elicited  the  information  that  several  firms  have  used  peat  successfully  in  the 
commercial  fertilizer  trade  and  could  use  considerable  quantities  if  available. 


PEAT  IN  BRITISH  HOUSE  OF  COMMONS. 

Mr.  Boland,  in  the  House  of  Commons,  asked  the  Minister  of  ^Munitions, 
in  view  of  the  fact  that  sodium  nitrate  was  required  in  the  manufacture  of 
nitric  acid  as  a  starting  point  in  the  production  of  explosives  and  synthetic 
dyes,  if  he  w^ould  take  steps  to  utilize  the  turf  from  Irish  bogs  for  peat  gas 
producers.  Dr.  Addison  replying,  said  the  various  methods  of  utilizing  peat 
were  receiving  the  close  attention  of  the  Department  in  connection  with  the 
manufacture,  not  only  of  ammonium  nitrate,  but  also  of  other  substances  use- 
ful for  war  purposes.  The  researches  made  by  the  Dublin  College  of  Science 
were  well  known  to  the  officers  of  the  Department  and  they  were  already  in 
communication  with  the  persons  who  owned  and  Avorked  peat  in  Ireland  for 
industrial  purposes,  as  described  in  the  Journal  of  the  Irish  Department. 
Most  of  these  methods  were  still  in  an  experimental  stage  and  their  adoption 
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cle])('n(lc(l  on  (jucslioiis  of  yield,  cost  of  i>liiiil,  time  r('(|nif('(l  for  crcclioii,  and 
the  cost  of  the  product.  No  decision  had  yet  been  an-ived  at  upon  the 
subject. 

Mr.  Boland  asked  if  the  hon.  gentleman  was  aware  that  this  system  had 
been  in  practical  operation  for  the  last  four  years  in  a  factory  in  Portadown, 
in  Ulster,  and  the  running  costs  had  been  reduced  by  50  per  cent,  over  the 
cost  of  coal. 

Dr.  Addison  answered  that  it  was  a  proved  fact  that  various  ingredients 
had  been  made  out  of  peat  useful  for  the  manufacture  of  explosives,  but  what 
they  had  to  consider  was  whether  it  was  a  comiuercial  proposition  as  compared 
with  other  sources. 

In  the  British  House  of  Commons,  on  July  12,  IMr.  Ginnell  asked  whether 
the  Foreign  Secretary  had  obtained  arid  would  make  available  to  those  in- 
terested in  the  promotion  of  peat  industries  in  Ireland  after  the  war  any 
of  the  information  fre(iuently  asked  regarding  the  working  of  sueli  industries 
in  other  countries,  especially  in  Sweden,  the  nature  of  the  bogs,  conditions 
of  labour,  number  employed,  processes  cost  of  Anrep  and  other  machinery, 
output,  facilities  of  transit,  and  financial  results  for  the  latest  period  for 
which  tbese  were  available ;  if  not,  Avhether  any  deputation  was  being  sent 
to  Sweden  to  study  these  things  there ;  and,  if  not,  whether  facilities  would  be 
afforded  to  private  enquirers  to  go  to  Sweden  for  tliis  purpose. 

Lord  R.  Cecil  replied  that  this  matter  could  not  be  enquired  into  at  pres- 
ent, but  enquiries  would  certainly  be  made  after  the  war.  He  was  not  aware  of 
any  deputation  being  sent  to  Sweden  to  study  the  question,  but  if  any  compe- 
tent and  properly  accredited  private  individuals  wished  to  go  there  for  this 
purpose,  the  British  Minister  at  Stockholm  would  afford  all  proper  assistance. 


PATENTS  RELATING  TO  PEAT  ISSUED  BY  THE  CANADIAN 

PATENT  OFFICE. 

163598— July  6th,  1915. 

J,  A.  Oligny,  Montreal. 

Peat  drying  apparatus. 

Object  of  the  invention  is  to  produce  peat  in  the  form  of  a  powder  for  use 
as  fuel.  Raw  peat  is  placed  in  a  chamber  somewhat  in  the  nature  of  an  oven, 
which  is  heated  on  all  sides  by  the  products  of  combustion  from  a  fire  under- 
neath it,  which  products  of  comibustion  are  also  led  into  the  peat  chamber  direct- 
ly over  the  peat. 
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166692— December  21st,  1915. 

Thomas  Rigby,  Dumfries,  Scotland. 

Assigned  to  Wet  Carbonizing,  Limited. 
Improvements  in  treatment  of  peat. 

In  carrying  out  the  process  of  peat  treatment  in  which  there  is  a  continu- 
ous flow  of  peat  pulp  throughout  the  system,  regeneration  of  heat  from  the 
treated  mass  is  effected  iby  imparting  to  fresh  material  entering  the  system  the 
heat  of  vapour  evolved  from  the  material  already  heated.  The  heat  treatment 
may  be  accelarated  by  addition  of  chemioals  or  merely  by  reducing  the  degree 
of  macera;tion  of  the  peat  or  from  the  hot  effluent  by  passing  the  latter  into  a 
chamiber  wherein  a  lower  pressure  prevails,  and  then  bringing  the  evolved 
vapour  into  contact  with  cooler  material,  or  by  taking  up  and  carrying  water 
vapour  to  the  cooler  material  by  the  agency  of  a  gas  current  passing  from  the 
presence  of  the  one  to  the  presence  of  the  other. 

Three  claims. 

167352— Feb.  1st,  1916. 

Thomas  Rigby,  Dumfries,  Scotland. 
Utilization  of  Peat. 

The  invention  consists  in  excavating  the  peat  from  the  deposit  by  forming 
entirely  separate  and  unconnected  excavations  in  sequence  in  contradistinction 
to  forming  a  single  large  working  excavation.  A  small  reservoir  is  formed  near 
the  factory,  and  work  commenced  in  an  adjacent  area  with  an  excavator  mounted 
on  la  floating  pontoon.  The  peat  excavated,  after  maceration,  is  passed  into  the 
reservoir  until  an  area  of  say  30  acres  is  excavated.  The  opening  between  the 
reservoir  and  the  excavation  is  then  closed  by  means  of  a  dam,  and  a  channel  is 
cut  to  another  site,  leaving  a  wall  abouit  20  feet  thick  between  the  excavations.  As 
the  work  proceeds  new  and  independent  areas  are  thus  excavated  and  after- 
wards closed  'by  dams,  when  they  may  be  separately  prepared  for  agricultural 
use. 


BRITISH  AND  FOREIGN  PATENTS. 

British  Patent  No.  3888  (1914). 

Improvements  relating  to  the  Utilization  of  Peat. 

M.  A.  Adam  and  Wetcarbonizing  Limited. 

The  invention  relates  to  dewatering  peat  and  its  utilization  (inter  alia  for 
th'i  production  of  solid  or  gaseous  fuel,  chemical  substances  of  value,  such  as 
ammonium  compounds,  tarry  matters  and  their  derivatives,  waxy  bodies,  and 
the  like),  by  means  involving  heiat  treatment,  suclij  as  wet  carbonization  aided 
or  not  by  otiier  agencies,  such  as  acids  or  appropi'iate  metallic  compounds. 

TJie  peRt  which  has  been  treated,  and  after  being  reduced  to  the  condition 
of  a  more  or  less  solid  eake  by  an  oi'dinary  dewatering  process,  of  Avhich  filter 
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pressing  is  typical,  is  subjected  to  an  electric  current,  and  simultaneously  to 
an  appropriate  pressure  in  a  space  of  gradually  decreasing  volume.  The  pro- 
cess may  be  conveniently  carried  out  in  a  filter  press  of  the  known  kind,  in 
which  when  the  cakes  are  formed  they  are  subjected  to  compression  for  furth- 
er de watering,  the  process  when  so  carried  out  permitting  of  securing  more 
rjuiekly,  and  at  a  lower  pressure  the  result  which  could  be  secured  by  simple 
pressure,  (see,  for  instance,  patent  No.  468-4  of  1911).  In  eei^'tain  experiments 
on  a  peat  of  an  average  degree  of  decomposition  a  moderate  pressure)  only 
in  excess  of  'the  cake-forming  pressure,  and  Avith  this  a  relatively  low  voltage, 
gave  the  besit  results,  and  reduction  of  a  filter  press  cake  from  68  per  cent, 
water  con'tent  to  some  55  per  cent,  water  content  (a  condition  of  relative  hard- 
ness and  dryness  of  advantage  for  gasification  with  by-product  recovery),  was 
found  quickly  to  take  place  for  an  energy  consumption  small  in  relation  to 
the  energy  available  in  the  peat  so  treated.  In  carrying  out  the  process  in  one 
form,  therefore,  the  customary  filter  presses  are  replaced  by  filter  presses 
with  collapsible  chambers  and  provided  with  electrodes  in  each  chamber  to 
pass  current  through  the  cakes  when  formed.  Cakes  of  wet  carbonized 
peat  are  allowed  to  build  therein  in  the;  usual  way,  say  by  application  of  fluid 
pressure  of  some  100  lb.  per  square  inch,  the  peat  having  been  cooled  to  a 
lukcAvarm  condition  before  entering  the  filter  press.  When  the  cake's  have 
formed,  the  current  is  applied  (say  at  50  volts,  and  at  a  current  density  of 
some  50  amperes  per  square  foot),  and  the  cakes  are  squeefeed  (say  at  a  pres- 
sure of  250  lbs.  per  square  inch)  for  such  time  as  is  determined  biy  the  electric 
energy  to  be  so  emplo.yed,  or  tihe  degree  of  dryness  desired.    Four  claims. 

British  Patent  No.  12818  (1914).— Dr.  C.  Otto. 

Process  for  Separating  Tar  and  Ammonia  from  Gases  Derived  from  the 
Carbonization  of  Fuel. 

According  to  the  invention  the  crude  gases  are  cooled  and  washed  in  a 
washer  with  cold  water  sprayed  in  the  direction  opposite  to  that  in  which  the 
gases  move.  The  cold  water  entering  the  washer  from  above  washes  the  tar 
from  the  gases  flowing  in  the  opposite  direction,  and  absorbs  more  and  more 
ammonia  on  its  way  downwards,  until  it  arrives  at  about  the  middle  part  of 
the  washer.  In  the  lower  part  of  the  apparatus,  in  consequence  of  the  action 
of  the  hot  gases  the  volatile  ammonia  is  expelled  again  from  the  Avashing 
water,  so  that  the  latter  finally  issues  from  the  washer  charged  only  with  fixed 
ammonia  compounds.  There  is,  therefore,  formed  in  the  middle  part  of  the 
apparatus  a  zone  where  the  washing  water  has  as  high  a  content  of  ammonia 
as  possible  under  the  conditions,  and  if  water  is  continuously  withdrawn  from 
this  zone  at  such  a  rate  that  the  quantity  of  ammonia  removed  in  it  per  unit 
time  is  substantially  the  same  as  is  introduced  during  that  time  by  crude 
gases  entering  washer,  the  proeess  may  be  continuous.  The  water  thus  re- 
moved is  separated  from  tar  and  led  directly  to  a  still,  to  be  further  worked 
up  in  known  manner.    The  hot  washing  water  running  away  from  the  bottom 
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of  the  washer  contains,  besides  the  tar,  the  fixed  ammonia  compounds;  after 
the  tar  has  been  separated,  ifchis  water  is  pumped  to  a  cooling  tower,  where 
such  a  quantity  of  it  is  evaporated  as  corresponds  with  the  quantity  of  water 
precipitated  in  the  process,  so  that  there  is  no  effluent  beyond  the  water  run- 
ning away  from  the  still.  In  order  to  avoid  any  loss  of  ammonia  with  the 
gases  issuing  from  the  upper  part  of  the  washer,  there  is  preferably  arranged 
behind  this  washer  a  supplementary  washer,  fed  with  a  spray  of  cold  fresh 
water,  the  quantity  of  which  may  be  so  measured  that  it  corresponds  with  tbe 
quantity  of  water  passed  into  the  still,  if  the  amount  of  water  corresponds 
with  that  precipitated  in  the  process  is  entirely  evaporated  in  the  cooling 
tower.  The  water  running  over  the  cooling  tower  becomes  richer  in  fixed 
ammonia  compounds,  and  as  it  is  used  again  as  washing  water,  a  portion  is 
always  conducted  into  tlie  still  with  the  water  passing  thereinto ;  both  the 
volatile  and  the  fixed  ammonia  compounds  are  therefore  recovered  substan- 
tially entirely,  except  for  unavoidable  losses.  The  upper  and  lower  part  of 
the  washer  may  also  be  represented  by  washers  placed  side  by  side;  so  also  a 
rotary  washer  may  be  used,  in  which  a  part  of  the  washing  water  is  withdrawn 
from  a  middle  zone.    Two  claims. 

British  Patent  3677  (1915). 

Improvements  in  By-Product  Recovery  from  Gas  Producers. 

N.  Testrup,  London,  and  T.  Rigby,  Dumfries,  Scotland. 

Consists  in  an  improved  method  of  utilizing  the  tar  condensed  from  the 
gases  of  producers  or  blast  furnaces  using  fuels  such  as  peat  or  bituminous 
coal,  containing  volatile  matter,  according  to  which,  after  distilling  oil  from 
the  tar,  the  residual  pitch  is  added  again  as  fuel,  thereby  increasing  the  total 
yield  of  oil,  and  further  consists  in  improved  methods  of  increasing  the  yield 
of  by-products,  and  decreasing  fuel  consninption.  The  ]utch  obtained  from  the 
distillation  of  the  tar  is  distributed  to  the  i)roducer  in  sueli  a  manner  that  it  is 
subjected  to  distillation  by  means  of  the  outgoing,  gas,  care  being  taken  that 
the  pitch  is  completeh^  distilled  before  the  residue  reaches  the  zone  of  com- 
bustion. In  order  to  achieve  this  result,  the  pitch  is  mixed  as  intimately  as 
possible  with  the  fuel,  either  in  the  liquid  form  by  spraying,  or  by  mixing  with 
the  fuel  in  the  form  of  small  pieces.  In  the  latter  case,  the  pitch  is  preferably 
broken  into  j^ieces  about  the  size  of  an  egg,  or  of  such  size  as  to  be  uniform 
with  the  particles  of  fuel  by  which  the  gas  producer  is  fed.  The  depth  of  the 
gas  producer  is  preferably  so  arranged  that  the  distillation  of  the  pitch  is 
complete  before  the  residue  reaches  the  combustion  zone,  which  results  in  a 
high  proportion  of  the  volatile  matter  distilled  from  the  pitch  being  carried 
forward  in  the  producer  gas  as  condensable  products.  The  final  result  is  that 
the  tar,  which  is  condensed  from  the  gas  in  the  tar  extracting  apparatus  gives 
a  higher  yield  of  oil  than  is  produced  under  ordinary  conditions.  Consequent- 
ly, when  such  tar  is  distilled  in  the  distillation  plant,  a  much  higher  propor- 
tion of  oil  is  given  off  than  is  the  case  with  tar  normally  produced  from  the 
fuel.    Four  claims. 
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SULPHATE  OF  AMMONIA. 

p]stimatecl  yield  of  19  Ontario  and  Qnobec  Bogs,  if  entirely  used 
to  produce  Ammonium  Sulphate. 


BOGS 

Est.   fuel 

production  with 

25%  moisture 

TONS 

9'f 

Nitrogen 

Est.  Production 

Sulphate  of 

Ammonia 

TONS 

Valuation 

at 

$05  per  Ton 

ONTARIO 

Alfred    

Welland    

Newington 

9,369,000 
4,106,000 
6,208,800 
5,126,000 
1,172,130 
1,694,157 
1,047,544 
8,218,931 
2,788,000 
7,443,000 
9,620,000 
1,345,000 

4,823,867 
3,315,507 
4,751,500 
3.665,980 
1,760,000 
2,242,000 
2,999,000 

1.76 
1.44 
1.76 
1.80 
1.73 
2.41 
2.77 
2.67 
2.00 
1.67 
2.18 
2.37 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

407,742 
146,204 
270,207 
228,22] 

50,142 
100,959 

71,751 
542,633 
137,880 
307,358 
518,575 

78,822 

238,564 
163,968 
234,985 
181,30] 
87,04(1 
110,878 
148,305 

26,503,230 
9,503,260 
17,563,455 
14,834,365 
3,259,230 
6,562,335 
4  663  81  5 

Perth 

Brunner 

Brockville 

Rondeau 

Holland 

Richmond 

35,271,145 

8,962,200 

19,978,270 

33,707,375 

5,123,430 

15,506.660 
10,657,920 
15,274,025 
11,784.565 
5  657  600 

Luther 

Marsh  Hill 

Stoco 

QUEBEC 

*Large  Tea  Field 

Small  Tea  Field 

Lanoraie 

St.   Hyacinthe    

L  'As'somption 

St.   Isidore 

7,207,070 
9  639  825 

Hol'ton 

81,696,416 

4,025,535 

$261,659,775 

*In  addition  to  the  yield  of  sulphate  of  ammonia,  account  must  be  taken  of 
tlie  gas  produced  during  its  manufacture,  whieli  would  be  available  for  power 
purposes.  ^Mr.  B.  F.  Haanel,  in  Peat,  Lignite  and  Coal,  estimates  that  the  gas 
thus  available  in  working  ^the  Large  Tea  Field  bog  for  sulphate  of  ammonia, 
would  produce  4,000  B.H.P.  continuously  for  86  years,  a  total  of  344,000  B.H.P. 
years.  The  total  power  gas  available  in  conjunction  with  the  utilization  of  all 
the  bogs  above  mentioned  would  amouut  to  over  5,000,000  B.H.P.  years. 
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FOR  SALE 

In  pursuance  of  an  order  of  the  Local  Master  of  the  Supreme 
Court  of  Ontario  at  Peterborough  directing-  the  liquidator  of  the 
Canadian  Peat  Company  Limited  to  offer  for  sale  the  property  of 
the  said  Company  the  liquidator  offers  for  sale  the  following 
property,  located  at  the  Alfred  Peat  Bog  two  miles  from  Alfred 
Station  on  the  Can.  Pac.  Ry.  (Short  Line)  between  Ottawa  and 
Montreal. 

LAND— ,Lot  8  and  W.  V2  Lot  9,  Con.  VII.  Alfred  Tp.,  293  acres.  Freehold 
title,  purchased  from  Dominion  Government,  and  is  the  part  selected  by  the 
Department  of  Mines  for  working  on  account  of  the  general  depth  and  quality 
of  the  peat. 

The  C.  P.  Ry.  (Montreal  &  Ottawa  line)  crosses  the  south  end  of  the  land, 
and  there  is  a  siding  on  the  property. 

POWER  HOUSE  ANiD  CONTEiNTS — Consisting  of  66  in.  x  14  ft.  return 
tuTjular  boiler,  80  to  90  H.P.  13  in.  x  30  Corliss  engine,  100  K.V.A.  3  phase, 
2200  V.  Westinghouse  A.C.  generator  with  exciter,  switchboard  and  accessories 
including  belts  and  countershaft. 

PEAT  iPLANT — ^Anrep  traversing  bucket-dredge  excavator,  mounted  on 
carriage  and  equipped  with  two  30  H.P.  and  one  10  H.P.  Westinghouse  C.C.L. 
motors,   silent   chain  drive,   etc. 

Anrep  macerating  machine  equipped  with   special  grinding  apparatus. 

MovaJble  calbleway,  out  and  return,  1000  ft.  long,  endless  steel  cable  with 
endless  hauling  cable,  mounted  on  steel  towers  which  move  on  tracks,  24 
(ea.  10  cuib.  ft.  capacity)  steel,  self-closing  clamshell  buckets,  equipped  with 
15  H.P.  motor,  silent  chain  drive,   etc. 

Moore  snreading  machine  for  laying  peat  on  the  drying  field,  with  trans- 
verse conveyor  and  spreading  nozzles,  moving  on  caterpillars,  driven  by  5  H.P. 
motor  which  takes  current  from  transm.ission  lines  carried  on  the  cableway 
(900  ft.   3-No.   4  copper  trolley  wires). 

Transmission  line — one  mile — 3-No.   4   bare   copper  wire. 

Electric  light   installation. 

Inter  telephone  installation. 

2000  ft.  16  lb.  rails. 

Cars  for  harvesting  peat. 

Two  40  K.W.    Westingliouse  transformers,  2200-550  V. 

Spare  5  H.P.  motor. 

Buildings,   duplicate   parts,   supplies,   etc. 

Offers  to  purchase  must  be  in  writing  addressed  to  E.  C.  S. 
Huycke,  K.C.,  Local  Master  of  the  Supreme  Court  of  Ontario, 
Peterborough,  Ontario  and  must  be  in  the  hands  of  the  Local 
Master  by  noon  Saturday,  October  the  28th  inst.  Terms  107; 
cash  by  marked  cheque  payable  to  the  Local  Master  of  the  Su- 
preme Court  of  Ontario,  Peterborough  and  the  balance  at  the 
time  of  the  transfer  of  the  property  without  interest  up  to  3D 
days. 

MOORE  &  WEARING, 
Barristers,  etc., 

Peterborough,  Ont. 
Solicitors  for  Liquidators. 
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